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ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 

Data presented i n  these repo r t s  i s  intended t o  be f i n a l ,  
however, some r e v i s i o n s  may occas iona l ly  be necessary. 
Minor r e v i s i o n  w i l l  be made v i a  e r r a t a  sheets. Major 
r e v i s i o n s  w i  11 be made i n  the form o f  rev i sed  repo r t s .  
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IN-SEASON DATA MANAGEMENT COMPUTER PROGRAMS FOR BRISTOL BAY 

Henry J .  Yuen 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Anchorage, Alaska 

INTRODUCTION 

The Bristol  Bay sockeye salmon f ishery i s  large ,  landing nearly half of a l l  
the  sockeye salmon harvested i n  Alaska i n  1976 (Alaska Department of Fish 
and Game 1979) . In 1980, catch and escapement t o t a l s  exceeded 60.8 m i  11 ion 
sockeye salmon. Management of t h i s  f ishery is  directed toward achieving 
escapement goals i n  a l l  r i ve r  systems. Although f ishery closures a r e  f r e -  
quently necessary t o  achieve escapement goals, shor t  f i shing periods a r e  
used ear ly  and throughout the  season t o  spread the  catch over the  duration 
of the  r u n .  Escapement counts, ae r ia l  surveys, t e s t  f i shing forecasts  of 
run s i z e ,  of timing and of escapement, as  well as commercial catch data ,  
a r e  used t o  determine r u n  s t a tu s  and, therefore,  (1 ) f ishery openings and 
closures by t he  area management b io log is t s ,  and ( 2 )  scheduling of tender 
and fly-out operations by commercial operators and fishermen. 

There a re  s i x  f ishing d i s t r i c t s  and e ight  spawning r i ve r  systems managed 
out of two area o f f ices .  Daily and revised f ishery data must be exchanged 
between the  two of f ices .  While some of these data a r e  used by forecast  
programs, information on r u n  s t a tu s  and forecasts  a r e  a lso  requested by 
regional and headquarter supervisory s t a f f  as well as commercial operators,  
fishermen, and journa l i s t s .  Some requests a re  local while others a r e  by 
long distance telephone. A computer program was therefore  developed to  
tabula te  and summarize current  data in  t ab le  form t h a t  could be printed,  
i n unl imi ted numbers, wherever a computer terminal was avai 1 able  and to  
update data bases f o r  other computer programs. 

METHODS 

This program requires input data on da i ly  catch, escapement, and estimated 
f i sh  i n  the  r i ve r  below the  escapement counting towers (Figure 1 ) .  The 
program will  accept data in  the above order along w i t h  an unlimited number 
of l ines  of comments on the f ishery.  The program a l so  requires t e s t  f i sh -  
i n g  data ;  accepts t h i s  i n  any r i ve r  order and uses calendar dates instead 
of day numbers (Figure 1 ) . This program will  i n s e r t  commas and p r in t  the  
date and time of the  repor t .  



( A )  
"CE" 
i7 ,4,1000000,150000,10000,10000,130000,0 
7,4,1U4f 400,E28558,39990 ,904,.405;722,104232,0.2?52 
4141771 ,0,292183,69661 ,0,41~1~.i~:18,32~3000,0 
ACCUHULATIVE C A T C H E S  T O  D A T E  B Y  SPECIES AHI! DIrTRICT 

CHIJH PINK G I  N G  
NUSHAGAK 681 000 600000 63000 
'TDGIAK 170900 5000 12000 
NAE-)!,!'I 17000 2000 73130 
EGEGIX 0 0 5000 
UGASHIK 0 0  5960 
G E N E R A L  1000 0  2000 

Figure 1 .  ( A )  Example of i n p u t  data f i l e  INPUT fo r  catch, escapement 
and estimated r iver  f i sh  data ( f i r s t  record is "CE", followed 
by three l ines  of data,  and no l imi t  t o  number of subsequent 
l i nes  of commentary), and (B) fo r  t e s t  f ishing data ( f i r s t  
record i s  "TF"; consecutive dates by r iver ,  b u t  r i ve r  order 
not necessary). 



RESULTS 

O u t p u t  includes da i ly  and accumulative catch by commercial f ishing d i s t r i c t  
(Figure 2), escapement by r i ve r  (Figure 3 ) ,  t e s t  f i shing catch per u n i t  
e f f o r t  (CPUE) data by r i ve r  (Figure 4 ) ,  and a da i ly  r u n  summary w i t h  com- 
mentary (Figure 5 ) .  Storage f i l e s ,  designed t o  be read by two t e s t  f i sh in  
fo recas t  programs, a r e  a l so  updated when the  reports  a r e  wri t ten  (Figure 6 7 . 
Data corrections a r e  made by revising the storage f i l e s  w i t h  a t e x t  ed i to r .  
Subsequent reports  incorporate the updated data .  

One t e s t  f i shing program was wri t ten  t o  forecast  accumulative escapements 
in to  three  r i ve r  systems from ins ide  t e s t  f i shing data where i t  takes sev- 
eral  days fo r  the  f i s h  t o  move from the  f ishing d i s t r i c t s  to  the counting 
towers i n  c l ea r  water (Figure 7 ) .  Another was writ ten t o  summarize offshore 
t e s t  f i shing CPUE data by day and t o  forecast  accumulative inshore r u n ,  
t o t a l  inshore r u n  and r u n  timing (Figure 8 ) .  The forecasts  of accumulative 
escapement and inshore r u n  a r e  based on passage ra tes  derived from e i t h e r  
f i sh  s i z e  - ca tchab i l i ty  curves or  lag time (Meacham 1978; Yuen 1978). The 
forecasts  of t o t a l  r u n  a re  based on e i t he r  f i s h  size-density re la t ionships  
(Huttunen 1979) or  entry pattern analysis  (Figure 9;  Mundy and Mathisen 
1978) . 

DISCUSSION 

This f i she r i e s  data management program was used in  Bristol  Bay i n  1980 and 
can be applied wherever there i s  a large  volume exchange of current  da i ly ,  
accumulative and summary data or iginat ing from many sources. This program 
i s  par t i cu la r ly  applicable where large  volumes of revised and updated 
information need to  be avai lable  both t o  other computer programs and t o  
many users over a wide geographical area.  The savings i n  time t o  update 
and exchange current  data were demonstrated in  Bristol  Bay where the  pre- 
vious day's  data f i l e s  were edited a t  0745. A t  0755, the current  day 's  
data were read by the  computer. A t  t h i s  same time a l l  data f i l e s  were 
updated, and a1 1 reports  and forecasts  w i t h  current  information were made 
avai lable  t o  the  pub1 i c  w i t h  one telephone ca l l  t o  a computer node i n  
Anchorage. These reports  were then immediately avai lable  to  anyone with a 
computer terminal via local telephone ca l l  to  computer nodes in  Anchorage, 
Juneau, and Kodiak. Both the  data management and t e s t  f i shing forecast  
programs were developed on the University of Alaska's Honeywell 6600 System 
which supports a timesharing and a dial-up system. The FORTRAN IV source 
l i s t i n g s  a r e  i n  appendices A ,  B y  and C and ins t ruct ion manuals a r e  ava i l -  
able  from the  author. 



0 7 / 1 1 / 8 0  8 . 6 3  V E R S I O N  
T A B L E  B R I S T U L  B A Y  DAILY AND A C C U H U L A T I V E  S O C K E Y E  S A L H O N  C A T C H  U A S A  R1 D I S T R I C T  T H K U  7  10 60 -------------------------------------------------------------------------------------------------------------------- 

E A S T S I P E  
N ~ I ; H E K - ! : V I C H A K  

I l A T E  I I A I L Y  A C C U l i  
6  1 6  bh9  6 6 9  
6  1 9  845 1 , 5 1 4  
6  20 1 ,824 3 , 3 3 8  
6  21 704 4 , 0 4 2  
6  22  105 4 , 1 4 7  
6  2 3  1 , 0 7 1  5 , 2 1 8  
6 24 2 .979 6 , 1 9 7  
6  25 29,,361 3 7 , 5 5 6  
6  26 5 0 , b 8 4  88 .242 
6  27 35 .000 123.247 
6 2 6  50 .000 173.242 
6  29 73.000 240,242 
b 3 0  1 0 9 , 0 0 0  3 5 5 , 2 4 2  
7  1  213.000 566.242 
7  ? 2 9 6 , 0 0 0  7 7 4 , 2 4 2  
7 3  1 , 0 4 8 , 0 0 0  1 .822.242 
7  4  1 .321.000 3 , 1 4 3 , 2 4 2  
7  5  1 , 5 9 5 , 0 0 0  4 , 7 3 8 , 2 4 2  
7  6  1 , 6 8 0 . 0 0 0  6 , 4 1 8 , 2 4 2  
7  7  1 , 5 2 8 , 0 0 0  7 , 9 5 6 , 2 4 2  
7  6  850,000 8 , 2 0 1 , 2 4 2  
7 9  600,000 9 , 6 0 6 , 2 4 2  
7 10 8 0 0 , 0 0 0  1 0 , 4 0 6 , 2 4 2  

UESTSIIIE 

D A T E  
b  1 6  
6 19 
6  20 
6  21 
6  22 
6 23 
6  24 
1 2 5  
b 26 
6 27 
i 28 
6  29 
6  30 
7  1  
7  2  
7  3  
? 4 
7  5  
7  6  
7  7  
7  8  
? 9  
7  10 --------- 

NLISHAGAY 
D A I L Y  A C C U N  

0  0  
0  0  
0  0  
0  0  
0  0  
0  0  
0  0  
0  0  
0  0  
0  0  

1  ,000  1 .000 
0  1 , 0 0 0  

1 , 0 0 0  
0 1 , 0 0 0  
G I  .000 

502.000 503.000 
25'7,000 7 6 2 , 0 0 0  
476,000 1 , 2 3 8 , 0 0 0  
411.000 l , i A 9 . 0 0 0  
3 7 t . 0 0 0  2 . 0 X 5 . 0 0  
228.006 2 , 3 5 3 . 0 0 0  
432,000 2 , 7 8 5 , 0 0 0  
200,000 2 , 9 8 5 , 0 0 0  

E G E G I Y ,  
D A I L Y  ACCUM 
1,490 1 , 4 7 0  
1 , 5 6 9  3 , 0 5 9  
2 , 8 1 1  5 , 8 7 0  
2 , 4 6 7  8 , 3 3 7  
5 , 9 2 7  1 3 , 2 6 4  

1 0 , 9 6 3  2 4 , 2 2 7  
6 , 6 8 ?  30 .914 
8 , 8 0 7  39 .721 

21 ,000 60 ,721 
35.000 95.721 
23 ,000 1 1 6 , 7 2 1  

7 , 0 0 3  127,721 
4 1 , 0 0 0  166,721 
t ? , 0 0 0  235.721 
9 2 , 0 0 0  327,:21 

1 9 0 , 0 0 0  517,721 
1 7 5 , 0 0 0  6 9 2 , 7 2 1  

5 5 , 0 0 0  7 4 7 , 7 2 1  
135.000 882.721 
160,000 1 , 0 4 2 , 7 2 1  

75.000 1 , 1 1 7 , 7 2 1  
7 5 , 0 0 0  1 , 1 9 2 , ? ? 1  
6 0 , 0 0 0  1 ,252.721 

T O G I A K  
U k I L Y  ACCUH 
1.000 1 , 0 0 0  
1 , 0 0 0  2.000 
1 , 0 0 0  3 , 0 0 0  
1 .095 4 , 0 0 0  
1 , 0 0 0  5 , 0 0 0  
1 , 0 0 0  6 , 0 0 0  
1 , 0 0 0  7.000 
1 , 0 0 0  8 . 0 0 0  

0  8 , 0 0 0  
1.000 9 , 0 0 0  
1 .000 i o . 0 0 0  

0  10 .000 
0  10.000 
0  1 0 , 0 0 0  
0  10 .000 

1 0 , 0 0 0  20.000 
5 1 , 0 0 0  7 1 , 0 0 0  
2 5 , 0 0 0  9 6 , 0 0 0  

? .006 103.000 
28.000 131.000 
31 ,050 161,000 
3 1 , 0 0 0  1 9 3 , 0 0 0  
4 7 , 0 0 0  2 4 0 , 0 0 0  

--------------------- 

U G A S H I E  
D A i L Y  ACCUM 

525  c - c  
J ~ J  

15 550 
0 550 
0  550 
0  550 
0  550 
0 550 

2 , 0 0 0  2.550 
1 , 0 0 0  3 , 5 5 0  
1 . O O O  4.550 
2 , 0 0 0  b , 5 5 0  

21 ,000 2 7 , 5 5 0  
1 2 , 0 0 0  39 .550 

7.000 4 t . 5 5 0  
11 .000 5 7 , 5 5 0  
1 7 , 0 0 0  7 4 , 5 5 0  

8 , 0 0 0  82 .550 
15.000 7 7 , 5 5 0  
32.000 129,550 
15.000 1 4 4 , 5 5 0  
1 5 , 0 0 0  1 5 9 , 5 5 0  
15,COO 174.550 
1 5 , 0 0 0  1 8 9 , 5 5 0  

T O T A L  
D A I L Y  A C C U H  
1.000 1 , 0 0 0  
1 .000 2 , 0 0 0  
1 . 0 0 0  3 ,  000  
1.000 4 .000 
1  , 0 0 0  5 , 0 0 0  
1 , 0 0 0  i , 0 0 0  
1 .000 7 , 0 0 0  
1  .000 8 . 0 0 0  

0  8 , 0 0 0  
1 , 0 0 0  9 .000 
2.000 1 1 , 0 0 0  

0  11 .000 
0  1 1 , 0 0 0  
0  1 1 , 0 0 0  
G 11 .000 

51?.000 5 2 3 , 0 0 0  
2 1 0 , 0 0 0  8 3 3 , 0 0 0  
501,000 1 ,334 .000 
418.000 1 , 7 5 ? . 0 0 0  
404.000 2 , 1 5 1 , 9 0 0  
359,000 2 , 5 1 5 , 0 0 0  
463.000 2 , 9 7 8 , 0 0 0  
247,000 5 , 2 2 5 , 0 0 0  --------------------- 

G E N E R A L  
I I A I L I '  A C C U h  

0 0  
688 688 

24 722 
62 784 
9  6  SP0 

0  880 
2 .000 2.6E0 

1 5 . 0 0 0  1 7 , 8 8 0  
1 2 , 0 0 0  2 9 . 8 8 0  

9 .000 36.88O 
5 , 0 0 0  43 .880 
5.000 48 .880 

6 6 , 0 0 0  1 1 4 , 8 8 0  
46 .000 1 6 0 , 8 8 0  
17.000 177.880 
6 r . 0 0 0  2 4 1 , 8 8 0  
9 6 , 0 0 0  337.880 
7, ,000 404.880 
84 .000 493.880 
9 4 , 0 0 0  5 8 7 , 3 8 0  
95.000 682.860 

110.000 792.880 
9 0 , 0 . :  Ea2.86.~ 

TOTAL 
I l f i I L Y  k L C U n  
2.694 2.694 
3 , 1 1 7  5.811 
4 , 6 t 9  10 .480 
3.233 1 3 , 7 1 3  
5 . i ? a  i e . a 4 i  

12 ,034 30 .875 
1 1 , 6 6 4  42 .541 
5 5 , 1 6 8  97 .709 
S 4 , t P 4  1 8 2 , 3 9 3  
80 .000 2 6 2 , 3 9 5  
80 .000 342,3?3  

I 08 .000 450.393 
228,000 6 7 8 , 3 9 3  
333.000 1 . 0 1 1 . 3 9 3  
3:6,000 1 , 3 3 7 , 3 ? 3  

1 .319.000 2 .656.393 
1 , 6 0 9 , 0 0 0  4,25t, .3"3 
1 , 7 3 7 , 0 0 0  5.SY3.373 
1 .931.000 7 . ? ? 4 . 3 9 3  
1 , 8 0 ? , 0 0 0  9.731 . j " 3  
1.035.000 10.766.393 
1 .000.000 11.;bbv3YS 

9 6 5 . 0 0 0  1 2 , 7 3 1 , 3 9 3  

B A Y - U I D E  

Figure 2. Example of table of daily and accumulative catch by district 
for 10 July 1980 in report file BBCATCH. 
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0 7 / 1 1 / 8 0  8 . 8 4  V E R S I O N  

T A B L E  B R I S T O L  B A Y  D A I L Y  AN11 A C C U H U L A T I V E  S O C K E Y E  S k L f l O H  E S C A P E M E N T  I l k T A  P Y  R I V E R  THKLi  7  1 0  883 ---------------------------------------------------------------------------------------------------- 

E A S T S I D E  
K V I C H A t :  

D A T E  I I A I L Y ,  A C C U f l  
6  1 8  0  0  
6  1F 0  0  
6  2 0  0  0  
6  2 1  0  0  
6 2 2  4 , 4 4 6  4 . 4 4 6  
6  23  1,644 b .090  
6  24  8 4 0  6,930 
6  2 5  460  7 .410  
6  2 6  450  7 , 8 6 0  
6  2 7  1 4 8 . 1 2 2  1 5 5 , 9 0 2  
6  2 8  8'5.400 981  , 4 6 2  
6  2 9  1 .090 .650  2 , 0 7 2 , 1 1 2  
6  3 0  1 . 0 0 6 , 0 2 0  3 ,078 ,132  
7  1  1 ,355 ,130  4 , 4 3 3 . 2 6 2  
7  2  1 , 5 2 0 , 3 8 2  5 ,953 ,644  
? 3 l . ~ b O , S b O  ? .314 .5?4  
7  4 1 ,847 ,400  ? ,161 ,904  
7  5 1 ,567 ,500  1 0 , 7 2 9 , 4 0 4  
7  6  1 ,536 ,300  12 ,265 ,704  
7  7  1 ,334 ,620  1 3 , 6 0 0 , 5 2 4  
7  8  1,413,720 15 .014 .244  
7  9  1 ,310 .760  l b . 3 2 5 . 0 0 4  
7 1 0  1 , 1 0 5 , 3 6 0  .17 ,430 ,384  

W E S T S I B E  
U O 0 I l  

DATE D A I L Y  ACCUM 
6  1 8  108  1  OF 
a 1 9  0 1 0 8  
6  2 0  3 1  2  4 2 0  
6  21  432  8 5 2  
6  2 2  1 3 2  9 8 4  
6 2 3  4 2 6  1.410 
6  2 4  5 4  1 ,464  
6  2 5  174  1,638 
6  2 6  4 8 1.686 
6  2 7  271 - .. 2,200 
6  2 8  9 0 6  2,114 
6 2 9  24 .810  27 ,524  
6  3 0  120 ,312  146 ,236  
7 1  1 7 5 , & 3 8  3 2 3 , 8 7 4  
: 2 3 4 1 , 2 1 4  6 4 5 , 0 8 6  
7  3  415 .668  1 ,080 ,756  
7 4  4 6 0 , 7 2 2  1,541,478 
7  5  1 9 6 , 6 8 4  1 , 7 4 0 . 1 6 2  
3 6  141,096 1 ,881 ,256  
7 ? 162 .906  2 ,044 ,164  
7 6  230 .490  2 .274 .654  
7  9 2 4 6 ! 1 5 6  2 , 5 2 0 . 8 1 0  
? 1 0  9 5 , 8 5 0  2 ,616 ,660  ------------------------------- 

H A E N E K  
D A I L Y  A C C U t l  

0  0  
0  0  
0  0  
0  0  
0  0  
6  6  
0 12  

2 7 6  2 6 8  
2 0 . 9 4 0  21.228 

1 6 0 . 0 6 4  201 .312  
243 ,312 .  444 .624  
4 3 8 , 4 5 6  863 .080  
434 .958  1 .31€ ,038  
259 .194  1 ,577 .232  
120 ,228  1.697,460 
2 2 6 , 6 6 8  1 ,924 ,126  
228 ,558  2 , 1 5 2 , 6 8 1  

1 ? . 0 6 4  2 , l a 9 , 7 5 0  
75,000 2 ,244 ,750  

1 1 0 , 2 7 0  2 ,355 ,120  
44 ,784  2 , 3 9 9 , 9 0 4  
21 ,846  2,421,750 
26,532 2,446,282 

I G U S H I K  
~ F ~ I L Y  A C C U I ~  

0  0  
0  0  
0  0  
0  0  
0  0 

N U Y A K U K  
DkILl  A C C l l t i  

0  0 
0  0  
0  0 
0  0  
0  0  
Q 0  
0 0  
0  0 
0  0  
0  0 
0  0 
0 0  
0  0  
0  0  
0 0  
0  0 
0  0  

12.126 12 ,126  
01 ,834  9 3 , 9 0 0  

1 5 0 , 8 4 0  244 ,800  
152 .P IO 396 .610  
240 ,290  5 9 8 . 5 0 8  
'53,344 6 5 2 , 2 5 2  

- - - - - - - - - - - - - - - - - - - - - - - -*  

Figure 3. Example of table of daily and accumulative escapament by river 
for ;O July 1980 in report file BBESC. 



0 7 / 0 6 / 8 C  7 . 8 2  V E R S I O N  
'TABLE S O C K E Y E  S A L H O N  INSIDE T E S T  F l S H  SUtif iARY I I A T A  FOR THE 
I C V I C H A K ,  EGEGI I : ,  AN11 U G A S H I K  R I V E R S  A S  OF 7 5 80 

F I S H I N G  A C C U H U L A T I V E  H E k N  HEAN 
U A T E  T I M E  CATCH I N D E X  I N D E X  UEIGHT L E N G T H  

U G A S H I K  
6 2 3  
6  2 4  
6 25  
6  26 
6  27 
6 28 
b 2 9  
6 30 
7 1 
7 2 
7 3 
7 4 
7  5 

Figure 4. Example o f  t ab le  of da i ly  and accumulative ins ide  t e s t  f i shing 
data by r i ve r  for 5 July 1980 i n  the report  f i l e  BBTFISH 



07/13/90 8.89 V E R S I O N  

T A B L E  B R I S T O L  B A Y  RED S A L H O N  D A I L Y  R U N  S U t l n d R Y  T H R U  7  12 80  

------- C d T C  H--- - - -  - - E S C A P E ~ E N L -  R I U E H  T O T A L  
U I S T R I C T  D A I L Y  A C C U M U L A T I V E  D A I L Y  A C C U f l U L A T I V E  E S T  F I S H  K U N  
.-_----_-------------------------------------------------------------------------------------------- 

K V I C H A K  R. ?06 , ?80  19,415,304 750.000 

E G E G I K . .  ..... 109 ,000  1.794.721 10 ,200  842.166 50,000 2 ,386 ,887  

UUASHIK.. . . . .  20,000 262,550 30 ,594  71,292 500,000 833 ,842  

G E N E X d i . . . . . .  60,000 1 ,02P ,880  1 ,029 ,880  

UOOD 2 .  119.421 2 ,783,376 0  

T O G I A E . .  ..... 25 ,000  300,000 26.238 129 ,236  0  427.234 

B K I S T O L  BAY. .  1 , 0 4 3 , 0 0 0  19 ,308 ,393  1 ,597 ,115  28 ,502 ,258  1 ,707 ,220  49,517,871 

C O i l f l E H T S :  
T O n A i ' S  A C C U h A L T I V E  T O T A L  R E F L E C T  R E V I S E D  AND U P D A T E D  D A T A  

T k a L E  [ I A I L Y  GND 4 C C U f l l J L A T I V E  B R I S T O L  BAY CATCH,  E S C A P E H E H T  A N D  I H S I I O R E  RU1.i U I T H  E S T I i l l i i E L I  i i i ' / E R  F i S H  I H R U  6 24 80  
C A i C H  E S C A f E i l E N T  C A T C H + E S C A P E f l E t J T  I N S H O R E  

D A T E  i l A I L Y  A C C U n  D I I L ' i  ACCUM D A I L Y  A C C U ~  D A I L Y  ACCU1I 
.j 18 5.574 3.3?4 108 158 3 , 8 0 2  3.802 4.264 4 .234 
6  19  4.117 7,811 0  159 4.117 ? . ? I 7  5 , 4 7 0  7 . 3 4  
6  20  5..56? 13 .490 31 2  420 5.981 13.900 11.3'2 24 ,556  
i 21 4 , 2 3 3  13 ,713  432 852  4 .665  18,56'5 7,195 31,701 
3  2 2  6.128 23.341 4 ,578 5. 430 10.706 29,271 9 ,204 JO.qO5 
b ? ;  13 ,031  34.875 4 ,428 9.858 17,4A? . J s s  1 9 . ~ 8 5  ~ 5 ,  590 4" 7" 

6 2 4  l?.ASA 19.541 1  .?:0 11 ,778  14 ,586  i l  , 2 1 9  18.019 2 8 , 4 3 ?  
3 2 5  53 ,168  105.709 3 ,540  15.318 59 ,398  121 ,027  , 4 4 9  142 ,353  

Figure 5. Example of daily run summary for 12 July 1980 and example of 
table of daily and accumulative catch, escapement and in- 
shore run for 25 June 1980 in report file BBRUN. 
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0?/07/80 17::':;b 
KVICHAI ;  
J U L Y  6 

ACCUfiULATED ESCAPENENT = 12.265.704 
ACCUHULATED I N U E X =  83465.8?746 

HEAN LENGTH - 5lz.08 F I S H / I N D E X  = :;<, . .  FOKECAST = i?,!<Z,r-'< 

T I h E  
LAG 
0 
1 
L 

5 
4 
5 
6 

MEAN SUM OF SQUARES 
FETUEEH CURVES 
0.0031 
0.0005 
0.0103 
0.0330 
0.0671 
O.liC6 
0.1614 

LAG T I M E ?  1 
F I S H  P E H  I N D E X =  159.048 
FORECAST 13,278.252 

P L O T ?  Y 

T I M  L A G  = 1 

CURVE D L T A  P O I N T  NUNFER OF 
CURVE PLOT SYMBOL P L O T  S Y H B O L  POINTS k B ----- ----------- ----------- ------ ------- -- ---- 

1 1 0 18 -8.3772 0.6305 
2 2 X 15  -6 .5452 0.60P1 

THE PLOT SYMBOL " = "  USEa UHEN 2 DATA P O I N T S  ARE I N  SAME PLOT P G S I T I O i J  

ANOTHER L A G  T I M E ?  
ANOTHER R I V E R ?  N 

F i g u r e  7 .  Example o f  f o r e c a s t  o f  e s c a p e m e n t  f r o m  i n s i d e  t e s t  f i s h i n g  
d a t a  f rom p rog ram TESTFISH. 



06/27/80 10.24 VERSION 

TABLE PORT NDLLEK OFFSHORE T E S T F I S H  SOCKEYE SALHON DATA ANB b N R L Y S I S  AS OF 6!?6la0 

RUNNING 
DATE SETS CATCH INDEX U E I G H T ( L B S 1  
6/12 5 17 7.92 6.11 
6/13 4 I9 8.32 6.08 
6/14 5 7 3.44 6.34 
4/15 6 41 19.49 6.36 
4/16 5 40 18.50 6.30 
6/17 6 36 18.70 6.23 
6/18 5 50 25.59 6.12 
6/19 3 45 24.45 6.12 
6/20 0 0 21.17 6.12 
6/21 4 28 24.08 6.07 
6/22 0 0 15.95 6.07 
o/?? 0 0 22.30 6.07 
6/24 4 :O 10.74 6.05 
6/23 h 46 20.87 E.98 
6/26 5 44 22.14 5.92 

E S T I n A T E D  D A I L Y  PASSRGE 
PIETHOD I FtETHOD I 1  
205,538 128,596 
228,736 143,110 
89,350 55.902 
505,744 310.421 
480,047 300,344 
485,199 303,567 
663.911 415,379 
634.281 390,841 
549.283 S43,665 
624,876 390.957 
413.847 258, Q?6 
578,608 362.OOY 
278,572 174,?90 
541,493 338.'28 
574,421 357,396 

ACCUM FASSAGE 
METHOD I 1  
128,596 
271,706 
327.609 
644,030 
944.375 

1,247.942 
1,643,322 
2,060,164 1 

2,403,830 
2,794,787 * 
3,053,713 t 

3,415.722 % 

3,590,012 
3,?22,80 1 
4,288.191 

1 INCLUDES INTEHPOLATEIJ VALUES FOR PIISSED F I S H I N G  T I t l E  

hETHOD i: BASE11 ON 25,?46 INSHOVE RETLLRHS PER FORT PIOLLER IHDEX 
CALCULATED FROH S I Z E - C A T C H A B I L I T Y  K i L A T I O N S H I P  

t4ETHOD 11: BASED OH 16.233 I l iSHORE RETURNS PER I N D E X  
CALCULATE? FROM RCCUHULATIVE INSHORE SETURN OF ?44,3'5 SOCKEYE THROUGH 6/26 
A N D  58 ACCUNULAT:VE PORT I iDLLER INDEX POINTS THROUGH 6/16 U I T H  LAG T I N E  OF 10 DAYS 

TOTAL RUN S I Z E  E S T I k P T E I l  F90tl: 
POPT fiOLLER RUNNING nEAN LENGTH OF 544.625 24 # I L L I O N  

P D R l  NOLLER RUNNING MEAN UEIGHT OF 5.72. ' 8  N I L L I O H  

ENTRY PATTERV A N Q L Y S I S  : 
KUH T I K I H G  0 DAYS CO#PARED TO AVERAGE 

FORECAST 33,621,319 U S I N G  N A N  LENGTH PASSAGE RATE 

Figure 8. Example of table of daily and accumulative offshore t e s t  
fishing data and forecast of passage with forecast of 
total  inshore return for 26 June 1980 in report f i l e  M O L L E R .  



i 5 T .  TOTAL EUN S ; i E .  M Y = F I U ) * .  f lP=F( I t ISHORE)+.  
V S  T IME c J A r 5 1  7 . 1 1 .  

I N S H O K E ( * )  6 OFFSHORE(*) 4 8 U N D A H C i  PROFILE US T I R E  i . 1 4 .  
4 . 2 6 4 O E  0 3  l . 3 3 2 3 E  0 7  : . e a 4 j E  0 7  3 .O962E 17 5 . j Z 8 l E  9 7  

y----------------y----------------,-----------------y----------------r 

1.030OE 1 0  
+ 
I + 

I + 
I 
; + 
I 
I + 

i 
1.OOOOE 01 

I t t  

i ** 
I +, 
I , I 

I t 

1  + 
I I 

I 
1  + 

1.0OOOE 01 r 
+ 

I , 
1  
I i 

I + 
I + 1 

I I 

+ 
y----------------y----------------y--------*--------y----------------, 

4.264GE 0 3  1 . 3 3 1 3 i  0 7  2 . 6 6 4 3 i  0 7  3 .PPb2E 07 : . 3 2 a l i  07 

Figure 9. Example of forecast  and plot  o f .  t o t a l  return by entry pattern 
analysis  using 2 passage r a t e s  by day, expected and observed 
cummulative proportion of to ta l  offshore t e s t  f i shing indices 
by day, and forecasted and observed accumulative inshore 
return by day fo r  14 July 1980 in report  f i l e  PMPLOT. 
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APPENDIX A 



I O C .  . . . .I: iEAJjv l.JR:KTl: r$HJ:I t;T!JKI: TE5T F I S H .  CAI'CI-I, AND Er jCAFE i l l lN '1 '  D A T A  
~ c c . .  . . .FIKST F : t r : O h ' D  I S  " C E "  FOR C A T C H ,  ESCAF'EMEIJT AN11 li':[UlliK F151i 
JOE.. ... F I H S T  RECORD 15 " T F "  FOR T E S T F J S H  I I A T A  
40C.. . . . I F  !ICE:" S E C O N D  RECDHD I S  C A T C H  BY D I S T R I C T  
?5OO. . .  . . T H I R D  RECORD I S  E S C A P E M E N T  BY R I V E k  
hQC.. . . .FOIJFITII  KECOFiD I S  E S T I H t i T E I l  F I S H  ij:! R I V E R  MEI-@W COUH'T ING TOIJER 
7 OC. .... A L L  D T H E R  RECUREIS I S  COt i I4ENTS.  NO L I M I T  i'U I I IJMBER !IF L I N l Z S  
I l 0 C . .  . . . S A V E  AS F I L E  NAMED I N P U T  
(? 0  C H A R A C T E R  A:cZ 
'I 0 0  CALL.  A T T A C H (  12,"i!r jFCST1/INPI~'T.F:;" .3,I).I!?. 1 
'I10 _ O A L L  CAL iLSS i " L I M E  139'\" 
'1 2 3  K E A D ( 1 0 . 1 0 0 0 i  A  
1 3 0  1 U O O  F O R H A T  i V )  
1 4 0  I F  ( 4 .  E!). "TI'" 1 CALI.. ' I 'ESTI' ISH 

5 0 CALL C f l N U E  
.I b 0  S  [ O F '  
1713 E N D  
1 9 0  -SUBl iOUTINI ' i  ' T E S T I - I S H  
I f Q C . .  . . .READ, W R I T E  A N D  S T O K E  T E S l F I S t f  U R T A  

2 0 0 C . .  ... S U M M A R I Z E  O N L Y  I N S I D E  TES'I' I ' ISH [IATR I N  E ' l~?! IRT F"l..lf 
I 
-a 

Ul 
2 1 0  C H A R A C T E R  A : b 2 1 4 . 2 0 0 3  , f i N A l i E : * I 0 1 3 ) ,  MI!Y:t:R 

I ,.- ' ?zo  D A T A  K N A H E / " E V I C H A E  ", "EGEEIG ". "LIGASHIK "/ 
:.? 3 0  D I M E N S I O N  W i l l ) , X ( 4 . 1 1 , 2 0 0 )  
240 B I M E E l S I O N  A C C U H ( 3 , Z O O ) .  F 1 ( 3 , 2 0 1 3 ) ,  F W ' T 1 3 , ? 0 0 ) ,  S C A T ( 3 , 2 0 0 ) ,  S T I M E ( : 3 , 1 5 0 )  
I . )  c * ..:. J v D I M E N S I O N  F L N ( 3 . 4 5 )  
2 b 0 D I M E i 4 S I O N  D S A V E ! 4 5 )  . i l S A V ! 4 5 )  
270 I N T E G E R  I l i N ( 4 )  
2 8 0  CHf iK f iC ' r I IR  F(:l:2 
290 C A L L  ATTACH(131  , "A I ;FT ,S 'T~ /~VTI~ , I~ ;  " ,3 ,O ,SS, )  
3 0  0  C A L L  ATIACH102,"AGFCSTI/EGTF.F;;11,3,0,1S~) 
31 0  C A L L  A T T A C H ( 0 3 .  " A G F C S T 1  / U G T F  ,Fi;'1v:3,07 I S  I 1 
3 2 0  C A L L  A T T A C H ( ~ ~ , " A G F C ~ T ~ / F M I I A T A , ~ ~ ~ ~ ~ . ~ ~ Q , I S ~ )  
3 3 0 C A L L  A T T A C H i l l , " k G F C S T 1 / B E T F I S H . R ; 1 1 , 3 T 0 , 1 S 7 )  
3 4 0  110 ?O I = 1 . 4  
351 1 R N (  I ) = 1  
;fbO 6 0  R E A D i I ? 1 1 0 0 , E M D = ? O )  A ~ I , I R H ~ I ) ~ , ~ X ~ ~ ~ J , I I ? ~ ~ ~ I ~ ~ ~ . J ~ l , 1 I ~  
3 7 0  1 1 0 0  F O R M A T ( A 2 , 1 1 F 9 . 2 )  
3 8 0  I R N ( I ) = I R N i I ) t l  
3 9  0  GO I n  ?10 
4 0 0  70 I F ' ( X i  I , ?  , IR i ! i I ! )  .GM. 1 I R t d ( I ! = I R N ( I ! - I  
4 1 0  2 0  F : E f i D ( 1 2 . 1 0 0 i : , E N D = X )  F , I D U M k ~ Y , ( W i J ! , J : ~ 1 . 1 1 )  
429  1 0 0 3  F U k M A T  ( V )  

3 6 I F I B . E U . " K V " )  E=l 
4 4 0  I F ( H . E Q . " E G " )  t:=2 
450 IF(E.EO."UG") K=3 



*I 6 0  I F  (E . l_R. "PM")  l t = 4  
.<I 7  7  110 3 0  J = l , l l  
400 30  X(I ; , .J . IF:Ni lO )=I .1(J)  
:I90 A ( K . I f i H ( K )  ):=B 
15 7  0 ~ R ~ ( ~ : ) . z ~ / " ~ ~ ( [ . ~ )  t l  

I.Ii 0 Gi) 1'0 20 
1:: 7 .J,O 25 C A L L  DATIH!MUY,HH)  
5 2 0  W R I T E (  1 1  , 1 9 0 5 )  i-IIIY,l-IM 
5 4 0  1 3 0 5  F 'UR f iAT (A lO ,F6 .2 , "  V E R S I O N " )  
559 WRITE ( 1 1 , 2 0 0 0 )  I F I X ( W ( 1 ) ) , I l ' I X ( ! ~ ~ ( 2 ) )  
!560 2 0 0 0  F O R M A T ( " T A B L E  SOCKEYE SALMUN INI;IT(E 'I'EST FISH SUPIfIAR'i DA' IA FUR T I i E "  
I J ? ~  X . / , " k ; V I C H A E ,  EGEGIK ,  AND UGASHII :  R I V E R S  A S  OF" ,  2 1 3 , "  Eli)"! 

5 8 0 L 1 R I T E ( 1 1 , 2 1 0 0 )  
590 21 00 F O R H A T ! i  . /  : 8 X , " F I S l i I N G " .  18X . "ACr3U f lU I -A l IV i l  HEAN" ,.4X ," i4EANM 
6 0 0 h , i , "  DATE T I M E  CATCH INDEX I N D E X  I L.ENliT1-I" ) 

41 i) D O  1 0 0  I = 1 , 4  
6 2 0 KEl lEND I 
h 3 (i I F ( I . L R . 4 )  G O  T O  3 5  
640 I F f i S 5  = 0' 
k150 Dl1 5 5  L = ! . i 5 7  
660 A C C U M ( I , L ) = O .  
6 7 0  SCAT( I . 1 -1 -0 .0  
680 S T I M E ( I . L ) = O . O  
6 9 0  6 5  CONTINUE 
i ' ? O  35  J=1 
:.:7 1 0  DO 200 J J = l , I R N ( I )  
720 1 5  I F ( I F A S S . E Q . 1 )  G O  TO 7 5  
730 I P A S S = l  
;:: 4 0 [ lSdVE iJ i=X( I ,2 , JJ !  
; I 5 0  M S R V ( J ) = X ( I , l ? J J )  
/' 6 0  SL=O. 
7 7 0  SLN=Q.  i) 
1: 9 0  5  .[ = 0 . 
I: 9 0 S u ' r = o .  
t300 SIJN=Q. 
?3 1 0 SlrH:=O. 
(11 2 0 G O  r o  e o  
1330 ? 5  I F ~ D ! j A V E ( J ) . N E . X ( I p ~ Z , J J . l )  GO TO 4 0  
I340C.....COMPUTE D A I L Y  MEANS 
t350C.. . . . WEICiHT I N I I E X  BY FATHOM H!JI.IRS FOR Dr-IIl-'I' IIIFANS 
( 3 6 9 C .  .. . .I .JEIGHI LEEIG'TH A N D  WEIGHT BY I N U E X  FOR D i i I L ' i  i lEAH SIZ13S 
U70 8 5  FH=X(I ,5.JJ) :+:Xi I76,JJ)  
t3F 0  U I=X( I ,B ,JJ? :@FH 
13 9 0 SFH=SFH+FH 
9 0 0  S I = S I + D I  



9 1  0 S C A T r I , J ) = S C A ' f ( I . J ) . + X i I , 7 , J J )  
Y 20 S T I M E ( 1 ,  J )=STI i ' lE ! I , ,J )+Xt  I,b,.J,J) 
3 3 0  I F ( X ( I , Y , J J f  . E C f . O . )  GO"[@ 2 0 5  
940 SWT=SWT+X( I ,9 ,JJ )  
'950 SWN=SWN+l. 
(?b0 2 0 5  I F ( X ( I . t 0 . , ! J ) . E 0 . 0 r 3 0 1  GO'TO 2 0 0  
(370 S L = S L + X ( I , I O , J J )  
9 8 0  SLN=SLN+1.0 
'ji(i0 GO TO 200 
,1000 4 0  I F ( s I . G ' r . o )  F Z (  I.J)=SI/SFN 
' I 910  I F ( J . E R . 1 )  A C C U W ( I , J ) = F I ( I , J )  
'I 0 2 0  1 F i J . E U . f )  G O  TO 41  
'1 0 3 0  A ~ C I I M ~ ~ ~ J I : = ~ C C U I ~ I I , J . - ~ ! + F I ( I , J )  
'1940 41 :tFtSWT.G'T.O.) l~I.l'i(:I.,J):=SU'T/SWN 
I 0 5 0  IF(C;I..GT.O.) FLN(I,J)=SL.ISLH 
'I 9 6 0  I P h S 5 = 0  
'I 0 7 0  JzJf.1 
'I 0 8 0  Dl iAVE! . . I )=X(  I ,2,.JJ) 
'1 0 9 0  N S A V I J ) = X ( I , l , J J )  
'I 1 0 0  GO T O  15  

I 
-1 'I 1 1  0 2 0 0  C D N T l N U E  
l J  
I 'I I ?OC. . . . . A!'iSZGN MUST liECENT l IRTA 'rU Cl l iF i r lY  

I t 30 I F ( S I . G T . 0 . )  F I ( I , J ) = S f / ! i F ' I I  
'I t 40  IF(J.EC4.1) A C C U M ( I , J ) = F I ( I , J )  
'I 1 5 0  I F ( J . E R . 1 )  G O  T0 4 2  
'I 1 6 0  ACCUM(I,J)=ACCUM(I.J-I)+FT(I,J) 
1 1 7 0  4 1  IF(SWT.FT.0. )  FWT(I,J)=SWT/SWN 
1 1130 IF(SL .G'T.O. FLNI I , .JI=Sl- /$I- i l  
1 1 9 0  2 1 0  CONTINUE 
'1 2 0 0  I F I X ( I , 1 , 1 ) . E R . O . )  G O  T O  1 0 0  
'1 21 0 I F ( I . E U . 4 )  GO TO 82 
'1 220  W K I T E ( l l . 3 0 0 0 )  RNAME(1) 
1 2 3 0  3 0 0 0  F O R H A T  ( / ,  / , AI 0 )  
'I 240 DO 90K=1,  J-1 
'1 2 5 0  WRITl t f  1 1  , 4 0 0 0 )  I F I X i M S A ' J ( l i )  ),IFI)!(DSA~IE(I.~)),STIME(:I,I~~)~SCA'f~I,IO ? F I ( I , K ) ,  
'1 2 6 0  S A C C U M ! I , K I , F W I ( I , G ~ : ~ 2 2 3 , F L t 4 ~ J r t I )  
' 1 2 7 0  4 0 0 0  F0R~AP(21J,F8.2,F1O.2.F10.2,F12.2,2F8.2~ 
1 2 8 0  9 0  CONTINUE 
1 2 9 0  8 2  DO 85 E = 1  , I R N I I ) - 1  
. I 300  8 5  WRITE ( 1 . 5 0 0 0 )  ~ i l , t o , i ~ I ~ . ~ , ~ j , ~ : = l  , l , l) 
1 3 1 0  5 0 0 0  FORMAT ( A ? , t l F 9 . 2 )  
'1 3 2 0  1 0 0  CONI'INUE 
.I 3 3 0  STOF' 
'1 3 4 0  ENU 
'I 3 5 0  SUDROUTlNE CANDE 



'I 3 i ; O C .  .... l i f :AD,  WIIIT'Ii 'r>HJ:i Si!~;;i: CA'TKH UA'T4  
'1 3 7 0  CHf lKAC' I 'EK SYS:k1 4(B) .SXBE:?:8!3) *P\IlY:k$ 
'I 3 8 i:! CCIAPACTER FciV:t:l 1 f S )  
'1 3 9 0  D A T A  SYS/"NAKNEl .<-KVICI- IAI~;" ,  " EGE!Z I!: 11 I 1  " U G A S H I E  I 1  

1400 8 "  GENERAL "." F O T  Al* II 11 Ml jSHAGAI< . " ? "  [ "." 1 0 l A L  " /  
' 1 4 1 0  # A ' ?  A  F : I V / " [ < ' J I C H f i K t ' ,  "t.!CiE.HI<K " . "1IG[iG:[t< " , "t jE i \ ' j l . I I I ( " .  
'I 4 2 0  8 "  W O O D  l l , O I G U S H I & l l r l ' N U Y A K U K ' l , l l  TOGIAi.: I t /  

'I 4 3 0  D A T A  S I D E / " E A S T S I D E "  , " W E S T S I D E " ,  " B A Y - W I D E 1 ' /  
'1 4 4 0  I N T E G E R  I S U M ( ? ) , I A C A T ~ ~ , ~ ~ ~ ~ , ~ A E S C ~ ~ . I ~ ~ ~ . I C A T ~ ~ ~ ~ ~ ~ ~ ~ ~ . I ~ ~ U I ~ ~ ~ ~  
'I 450 I N T E G E R  IESC i6 ,120 )  
'I 46r3 I N T E G E R  I E R F i 8 ) ,  I ' T F ( d O !  , I S C i > T t 4 9 )  . I S E E S C ( 4 0 )  
.I 4 7 0  I N T E G E R  t ~ M O ( 1 ? 0 ) , K l 1 A ( 1 2 0 )  
'1 4 5 0  CHARACTER R N M : b l ? (  1 2 )  , D I I N ; t : l  ( i 3 5 )  
'1 4 9 0  I N T E G E R  Fl(4Sj.IIIATE{45),ICFFTi45) 
'1 '100 CHARACTER F L O C K 1 1  0  [ 6 0 )  
'1 5 1  0  D A T A  I INIY/"  I< V I C 1-1 A  I.: I? . I t  

1 

,I 5 2 0  e cr 1) HAEHEK R. 11 

'I 5 3 0  3 " N A K N E K - E V I . .  . 11 
? 

'1 5 4 0  K " E G E G I K .  ...... . 11 

'1 5 5 0  8 " U G A S H I K . .  .... . , "GIENIiRAI-. ..... 7 7 
I 1  11 WU!lTr R. I I 

'1 5 6 0  8 l1 I G U S H I E  R .  I t  
I 
4 'I 5 7 0  1 9 "  HUYAKI IE  I?. ", "NUSWAGAK.. ... 1s 

M ? 
I 'I 530 L "TOGIAE.. . . . . .  " , " B R I S T U L  BAY. .  'I i 

'1 5 9 0  R E A D ( 1 2 , 1 0 0 0 )  M U , I D A . ( I N U M ( I ) . I = 1 , 6 )  
1 6 0 0  1 0 0 0  FORMAT ( V )  
' 1 6 1 0  C A L L  A T T A C H ! ~ ~ , " A G F ! ~ S T ~ I C A T I ~ I ~ T ~ I , R ~ ~ ~ , ~ , O , I S , ~  
'1 6 2 0  C A L L  A T T A C H i ? 7 n A G F C S T l i B E C A T C H f R ; 1 ~ , 3 ~ Q , I S , f  
'1 630 N=: f 
'I b 4 0  DO 30 K = 1 . 7  
1 6 5 0  3 0  I S U t i i K ) = O  
'I 6 6 0  1 C A 7 ( 7 , H ) : = Q  
'1670  4 0  E E A D C 7 , 1 0 O O , E N D - 9 0 )  t~llOiN)~li~A(N),(ICAT(S,N),I:=1,61 
.I 6 ~ 0 ~ .  ... .ADD UF' E A S T  SILIE 
'1 6 9 0  DO 5 0 0  E = 1  . 4  
1 7 0 0  5 0 0  ICAT(7,H)=ICAT(T,N)+ICATiK,N) 
' 1 7 1 0  I C A T ( 3 , N ) = I C A T ( S , N ) + I C t 3 T ~ i i i Y I  
'I 7 2 0  I C A T ( ~ , N ) = I C A T ~ ~ , ~ ~ ) ~ ~ I C I ~ ~ ' ( ~ , ~ V ~  
1730C... .  A C C U i U L A T E  T O T A L S  FOR A L L  D I S T R I C T S  
'1 7 4 0  D@ 5 0  K = 1 , 9  
'1 7 5 0  I S U M t G f = I S U M l E ~ + I C A T ~ I . ~ 7 N )  
1 7 6 0  5 0  I A C A T ! K . N ) = I S U M ( K !  
'1 7 7 0  N = N + l  
'1 780 G O  'TO 40 
1 7 9 0  9 0  REWIND 03 
1 E100C.. .. . A S S I G N  HOf'T RECEH'T UATA TI1 A l i H k Y  



' I 8 1 0  E#O(  H j = r i O  
'1 8 2 0  K D A ( N ) = I D R  
'1 8 3 0  I H U H l 7 ) - 9  
'I 8 4 0  INI!M i S ) = O  
'I 8 5 0  I lJ!JM(9)=O 
'1 8 6 0  DO 5 1 0  K : = t  ..! 
1 8 7 0  5 1 0  I N U N ~ ? ~ = I N U M ~ ? I ~ + I N U i ~ ~ ~ ~ ~  
.I 8 8 0  I N U M ( 8 ) = I M U H ( 5 ) t I N U M O  
'I 8 9 0  INUt2(9 )=INUMI7) . t INUH(9)  
'1 9 0 0  110 45 t::=1 , 9  
' I 9 1 0  I C A T ( & , N ) = I N U H ( K )  
'1 9 2 0  ISUM(K)=ISrJiYili).I~I!:AT(ii,Nj 
'i 930 IACAT(K.t4)=ISUM(t;)  
1 9 4 0  9 5  CONTINUE 
'I 9 5 0  CALL I l A T I M  (HDY ? N M I  
'1 9 6 0  W R I T E ( Y , l Y 0 5 )  MDY,HH 
1 9 7 0  1 9 0 5  FURMAT(AS.F6.2," VERSION"! 
'1 9 8 0  U K I T E ( Y , Z 0 0 0 )  MO,IDA 
'1990 2 9 0 0  FORMATI "TAEI-E ERIS'TOI- BAY B A I L Y  AlYD ACCUMULilTIUE SOCKiZYE SALMOid 
2 0 0 0  $CATCH IIATA BY D I S T R I C T  THRU " ?  213 :  " 8 6 " )  

I 2 0 1  0  V R I T E ( 9 , 2 0 1 0 )  
d 

ci 2 0 2 0  2 0 1 0  F O K M A T ( 1 1 6 ( " - " 1 )  
I 2 0 3 0  W R I T E ( 9 , 3 0 0 0 )  S I D E I I )  

2040 3 0 0 g  F O R M A T  ( / , / ,A81 
2 0 5 0  U R I T E ( 7 , 3 1 0 0 )  ( S Y S ( I ) , I = 1 , 5 )  
2 0 6 0  3 1 0 0  FORMAT (bX ,3X ,5 (4X ,R14 ,1%) )  
2 0 7 0  M R I T E ( ? , 3 1 5 0 )  
2080 31 50 F0Rt;lAT i" DATlf"  , 3 X ,  X 3 X ,  " U i i l L ' I "  , b X ,  "ACCUM" ,SX 1 )  
2 0 9 0  lll0 1 0 0  I = I , N  
P l  0 0  CALL DISPLA(ICA'~('I,I),ELOCt~~i)l 
2 1  1 0  CALL I r I S F ' L A ( I A C A T ( 1  ~ I ) , B L O C I ( ( 2 )  
2 1  2 0  CALL D I S P L A ( I C A T ( 2 , I l  ,BI-OCI.'IJ) 
2 1  3 0  CALL D I S P L A ( I A C A T ( 2 , I I  , B L O C I < i ~ # )  1 
2130 CALL DISPLA(ICAT(3,I),ELOC1<(5!) 
2 1  5 0  CALL DISF'LAiIACAT!3,I):EtPJCI<IIS)) 
? I  6 0  CALL D ISPLAc  I C A T c 4 ,  I) ,BL!ICII1'1 1 
21 7 0  CALL D I S P l - A ( I A C A T ( 4 , 1 ) , B I I O ~ ~ K ~ ~ ) )  
21 8 0  CALL P I S F ' L A ( I C A T ( 7 p I ) , j b L O C I ~ < ( 9 ) )  
2 1  9 0  CALL D I S P L A ( I A C A T ( 3 ,  I f  , B \ - D C E ( 1 0 !  1 
2 2 0 0  WRITE(? ,320O)  KMO(I),~~tiAil),IBLOCK(IJj,IJ=1.15) 
2 2 1 0  3 2 0 0  F O R M A T ( ? I 3 , 1 0 ( I X I A 1 0 ) )  
':) 7 7 0  
&.A L WRITE!7 ,3210)  I ( M O ! I )  . K D A ( I . ! ,  i X : C A ' T ( J , I ) , J : ~ I  . 6 )  
2 2 3 0  3210  FORPIAT!213,6110) 
2 2 4 0  1 0 0  CONTINUE 
'.? 2 5 0 W R I T E ( 9 , 3 0 0 5 j  S I D E ( 2 )  , S I D E ( 3 !  



H?bQ 3 0 0 5  F O R i j ~ T { / , / . A a r 3 3 i ( ? A 8 1  
2 2 7 0  W R I T E ( 9 , 3 3 0 0 )  iSYS!I),I=hr3) 
2 2 3 0  3 3 0 0  FUKHAT i  6 X , 3 X , 3 ( 4 X p  h l 4 . 4 X )  1 
' ) 3  A- - PC) , U R I T E  i P, 3 4 0 0  I 
2 3 0 0  3 4 0 0  F O R M A T I "  DATIE" ,3Xp3(3X."DA: [LYf l ,6X ,!'r?lCCSIM",3X) ,22X.3X,"DAI l -Y1' ,4X , ' 'ACCUHn) 
2 3 1 0  .DU 1 1 0  I = 1  ,N 
2 3 2 0 CA L L  DISPLfi(ICAT!5,I),FLOCK(l1?~ 

3 5 0  C A L L  D I S F L A ( I A C A 1 ' 1 5 , 1 ! , B L O L : t ~ ~ 1 2 j i  
2340 C A L L  U I S P L A (  I C A T I 6 . 1 1  :EI-O!:I:( 1 3 )  1 
2 3 5 0  C A L L  E~ISF 'LA( IACAT(6 . I ) ,BLQCI~~(141 )  
2 3 6 0  C A L L  DISFLA(ICATiB,I)~ELOCI.E(lS)) 
2370 CALL. DISPLA(IACAT(B,I) , E ~ I ~ o ~ ~ ~ ~ I I ~ I  
2380 C A L L  DISFLA(ICAT(7,I),ELUL'IC!t7)) 
2 3 9 0  C A L L  DISPLA(IACATi7,1),ELOCI<(1Bji 
2400 W R I T E ( 9 . 3 5 0 0 )  K i - ! O ( I ) , K D A i I ) ,  iELOCt.<f I . .J l  .I.J=11 ,181 
2 4 1 0  3 5 0 0  F U R M A T i Z I 3 , b i 1 X , A 1 0 ~ , 2 2 X , Z ! l X ~ ) )  
2420 I S C A i ( I ) = 0  
2 4 3 0  110 1 1 5  K = l , 4  
2 4 4 0  I S C A T (  I ) = I S C A ' T (  : [ ) + IC f i ' I ' (K , I )  
2450 115 CONTINUE 

1 2 4 6 0  1 1 0  CDNTZNUE 
N 
0 2 4 7 0  WRITEi9,2010) 
I 2490C.,... 

2490C . .  . . .REAU, Wli:tTE, AT48 5'TOIiE ESCilFtSrtEN'I 
2500C..... 
251 0  R E A D ( 1 2 . 1 0 0 0 )  M @ . I U A , ( I i Y U B ( : t ) , I : = f  .El) 
2 5  20 C A L L  A T T A C H ( O S F " A G F C S T I / E S C I ~ A T A y R ~ " ~ 3 ~ O ? I S I  1 
2530 C A L L  ATTACH110,"AGFCSfl/BPESC,R~"y3~0,1S,) 
2 5 4 0  N . 1  
> . )CC ::.Jdo . DO 3 5  t:=l,a 
2 5 6 0  3 5  I S U M ( E ) = O  
2570 4 5  F:EAD~B. lOCfO,ENII :=135)  l:MU!N) ,K%rA(H),iIE5CiI,N),I=1,8) 
2580 DO 55 E - l l . 8  
2 5 9 0 I S U M t K l = I S U H ( K ) . + T E S C f  t{,i.I) 
2 6 0 0  5 5  I A E S C ( K , N ) = I S U M ( G )  
Z b l O  H=Nel 
2 6 2 0  G O  'TO 45 
2630 195 REWIND 08 
'.)640C.. . . .ASSIGN MOS'T RECENT D A T A  TO A R l ' A Y  
2 6 5 0  K M O ( N ) = H O  
2 6 6 0  E D A ( N ) = I D A  
2 6 7 0  110 5 0 0  E = l  ? S 
2 6 8 0  3 0 0  I E t i C ( K ~ N ) : = I M I J H ( l O  
2 6 9 0  D O  3 1 0  G=1,8  
2 7 0 0  ISi!M(K)=ISUM~E)eINUMIK) 
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..v ,3160 215 I N U E  
210 C f j ? l T I f j l j t  

5 1 8 {J UE1.'1€110,20201 
31 POC.. . . . R E A L 1  E S T I E R T F P  A S V E R  F I S H  
3200 CALL ATTACHi  1 3 ,  "AGl~CST1!:E~fcIiUPI,K;1',~331;:1, :ISF 1 
3 2 1 9  $EA l ! i l 2 ,1QOU)  ( I E R F ( I ) . I = l , 9 )  
3220C. . . . .  
3 2 3 Q C  .... l lAI I -Y RUN Sl!TiMARY 
314OC.. .. . 
3 2 5 0  C A L L  U A T I i Y  iMDY.Hi?! 
3260 U R I T E ( 1 3 , 1 P 0 5 )  f4DY,H?i 
..., I- , , j ~ I : 0  WHTTE(' l3.3601 
3280 '+!RITE( 13.3601 
3 2 9 0  W R I T E  ( 1 3 . 4 3 0 0 1  HO.IDA 
3 3 0 0  4 3 0 0  F O R H A T  ( " T A B L E  BF:ISTr)l_ RAY R E D  Srll-iZ13EI DRII -Y  RUN SUMMARY ' T H A U  " ,213," B g " I /  
3 3 1 0  3 2 3 ~ , ~ - - - - - - -  c 4 T c H - - - - - - Q  ,ax. " - -E s c A P ", 
13320 B "E. Pl E N T-",C1%,"R I V E R".'5X,"T U T A L "  
3330 
3 3 4 0  3 l i l : ~ I S T R I C T t ' t  1 8 x  , "DAILY1 ' .2X ,  
3350 8 "ACCUMULA'TIVE" , ? X ,  "DAII-Y AC!IUIIIUl-A'l'IVE",5X ,"1:5'!' I'ISH",YX "RlJN", 

I 
IU 3360  d / 1 9 ( " - " ) / I  
N 
I 3 3 7 0  CALL DISFLA(IERF(l),BLOCKI31)1 

3380 WFi ITE(13 ,5000)  RNE1(11.IBLUCE~IJ),IJ~='l5,I6),EI-OCE:i31j 
,3370 5 0 0 0  F O R M A I ( A 1 9 , 3 0 X y A 1 0 , 2 X r A 1 0 ~ 4 X , A 1 0 ~ ~ 4 X ' I A 1 0 ~  
3 4 0 0  W R I T E ( I J , 3 6 0 )  
3 4 1 0  CALL D I S P L A (  I E R F ( 2 )  .BLOCM(32)  
3420 W R I T E ( 1 3 . 5 0 0 0 )  R N M ( 2 1 ,  ( B L 0 C K I I . J )  . I . J : ~ 1 7 ? 1 8 ) 7 B L O C r i i 3 2 ~  
3 4 3 0  ~ ~ ~ T ~ ( 1 3 . 3 6 0 )  
3 4 4 0  I IU 2 0 5  J = 1 , 3  
3 4 5 0  205 I S U H I J ) = O  
3 4 6 0  80 6 1 Q  I = 1 : 2  
3 4 7 0  ISUM(11:=ISUH(l ) + I l I S f : i I . f 4 !  
3480 I S U l l ( 2 ) = I S U ~ ( 2 ) + I A E r j C ~ T , N )  
3 4 9 0 I S U M f 3 ) = I f U H i 3 ) + I E R F ( I )  
3 5 0 0  6 1 0  C O N T I N U E  
3 5 1 0  IS!Jrl(4):=ISUi1(21+ISUi4(3).+:[ACA'T(? ,NI 
3520 CALL D I S P L A ( I S U M ( 1  ) ,BLOCl< ( l33H 
3530 CALL D I S P L A ( I S U H ( 2 )  ,BLOCt((JJ4) 1 
3540  CALL DISPLAIISUH(3),E1-(3CI.<(35)) 
3550 CALL DISPLA(ISUH(4).BL13Cl(i36)) 
3 5 6 0  W R I T E ( 1 3 , 5 1 0 0 )  RNM(3f,(EI-OCKII,J),I,J:=I,2),(FLOCEIJIO~JI(=33,36) 
3570  5 1 0 0  F O R ~ A T ~ A 1 4 , 2 ~ 4 X , A 1 0 ~ 2 X r A t O ) , 2 ~ 4 X , ~ ~ l Z , ~ )  
3 5 8 0  W R I T E ( 1 3 , 3 6 0 )  
3570 J T O T A L = I A C A T ! 2 , N l + I A I ~ f C I 3 , N ) + I I f K ~ ~ ( 3 )  
3609 CALL D I S F L A (  I E K F I J )  ,PLOCt((3;7f I 



S 1  ii CALL DZSFLA( JTOTAL,BLOCK!38) ) 

:.3 0 2 0 WRI'TE(13.5tOQ) F:Wt4{4)?BLOCii(3) . P l - ! ! C l ~ ~ ~ 4 )  .ELQCt:(I7) .BLOCt((20? ? P L O C K ( J 7 ) ,  
3 6  3 0  S PLOCE!3S) 
3 5 4  0  W R I T E I l 3 , 3 6 0 )  
3659 , J T U T A L = I A C A T i J , N ) + I A E S C ( 4 , P . ) ) f I E R F ~ ~ - i I  
5 6 6 0  CALL l l I S P L A i I E R F ! ? ) , E L O C E ~ Z 5 7 f ~  
3 6 ? 0  CALL B I S F ' L k i  JTOTAL.ELO!:K(4i:)! 1 
3 6 8 0  WFi ITE(13 ,5100)  FiMMIS),BL.OCI~i5),EI-CII~G~b),BI-OCK(~l),EI-~CK(22), 
SbPO 8 PLOCtC(37) .ELOCG(40! 
3 7 0 0  W R I T E [ 1 3 , 3 6 0 )  
3 ? 1 ?  IJF:JTE ( 1  3 , 5 2 0 0 )  HWt i (6 l  ,EtLOCKIi2) ,E! -UCK(8)  ,PL!JOK (Ei 1 
.".,, ,>iLO 5 2 0 0  FURHAT (A1?,4X,A10,2X,h10,44XXi~10) 
,3739 W f i I T E i l 3 , 3 $ 0 f  
3 7 4  0  CALL EI ISPL.~!  :IEI?F ( 5  ,BL!JCI.i(41 ! 1 
2750 CALL U lSF 'LAI  I E R F t b )  .BL!!CI.l(42) ? 
3 7 5  0 CALL I l I S P L A ( I E K F ( ? )  ,B1-!3C1.:(93)j 
3 7 7 0 WF: ITE~13.5000)  FiNi l(7),DL!ICl i(23,) ,BL,UCli(24) ,I;LOCK(41 ) 

37 80 WRITE113,360)  
"'1'70 ,- j URITE ( 1  3 , 7 0 0 0 )  R N r i  ( 8 )  ,BL! lCI<(25) ,:(3L13Clii2i) .Pl_Oi~t((4:L1! 
3 8 0 Q  WRITE113.360)  

I 
r0 3 8 1 0  W R I l ' E ( 1 3 , 5 0 0 0 )  RNM(9) ,BLOCE(27),FL!!C1<128) ,BI_OCK(43)  
CA 
I 3 8 2 0  WRITE(13 ,350)  

3 8 3 0  D O  2 3 9  1=1,; 
a 4 0  2 3 9  ISUM(I)=O 
3 8 5 0  110 2 4 0  I=5.;7 
3 8 6 0  I S U H ( 1  )=ISUH(~ )+IESI:( I , IY) 
3 8 7 0  I S U H ( Z ) = I S L i ~ ( 2 ) + I A I ~ ~ j C < I , N l  
3 8 8 0  I S U M ( J ) = I S U M ( 3 ) + 1 E R F ! I i  
3 8 9 0  240 CONTINiJE 
3 9 0 0  I S U M ( 4 ) = 1 5 U M i 2 ) + 1 S U i l i I 4 ) . C I A C A T i 5 , N l  
3 9 1 0  CALL DISPLA(ISUH(1)7ELOCK14~41) 
35720 CALL- D.[SI'LA( :tS1lM ( 2  1 .  BL!ICli(.15) ) 

:.'i 9  3 0 CAL.1. D I S P L A (  I S I J H t 3 )  ,BL!ICli!it*$) 1 
,5740 CALL DISPLA I I S U M ( 4 ) . B l - @ C l < i 4 / ' 1 )  
3 9 5 0  WF;I ' rE(13,5100)  RNM(1O). B L C l C l ~ ~ ( ' l l ) , B I - O C I ~ < ( 1 2 j ,  I E I - O C I . ~ ( I ; I ! , I J = 4 4 , 4 7 )  
3 9 6 0  WRITE! 1 3 , 3 6 0 )  
3 9 7 0  CALL. I i I S P L h (  lERFi8 1 , B L ! I C I ~ ~ ( . t f l ~ )  
3 9 8 0  J T O T A L = I A C A T ~ b , t . o + I A I E S ! : ~ I i ? , N l ~ + I E l ~ ~ F ( S )  
3 9 9 0  CALL DISFLA!JTOl'hLpBLOCK(43)) 
4 0 0 0  W f t I T E ( 1 3 , 5 1 0 0 )  FcHH(ll~,EI-OCEi13!,ELOCI.If14i.BLOCK(?9),BLCJCli~JQl, 
4 0 1  0  8 ELOCK(48) ,BLOCRi99)  
4 0 2 0  W A I T I ~ ! 1 3 ? 3 6 0 1  
4 0 3 0  DO 4 0 5  J:=1 ,5 
,4040 405  ISUM ( J  ):=O 
4 0 5 0  ITOTAL:=O 
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1151 0 U h ' I P E (  1 3 , 7 0 0 0 )  b lO . IUA 
11520 7 0 0 0  F D K H A T  ( / . / ,  i, "I'AELE T I A I L Y  AND cl!:CUMf.IL.ATTI!E fiK:[S'TOL 7;clY C c l ' r C H ,  E5Cil l : 'EPIENT 
4530 S AND Ik!SIiOF:E F:UN CJITH E S ' T i i l i t T E T i  R I V E R  F I S H  THFtU" , 2 : [3 , "  8 0 " . / j  

5 4 0  W P I T E i  1 3 . 7 0 1 0 )  
4 5 5 0  7 0 1  0 FOK'NAI' I  1 6 X .  " C A l ' I ~ H " .  17X  " E S C A P E M E P T t '  1 1  X ,  1 1 C R ' ~ C I i ~ ~ I ~ 5 C A F ' I I M l ~ N T 1 ' ,  
4 5 6 0  8 ! ? X , " I N S H O K E " . / )  
.:I 5 7  0  U A I T E (  1 3 , 3 1 5 5 )  
9599 1TC.O 
..I590 I 1 E z 0  
4500 I T O E = O  
.4hli! , I T I = O  
: 4 6 2 ~  aoo r = 1 , 1 4  
1.1 h 3 0 I T C = I T C + I S C A T  I 1  
.;I 5 4 r, I T E = I T E + I S E S C i  : [ I  
.<I t; 0  I T C E = I T C E + : [ S I : A T i : t  ) . t : iSES! I (  . i j  

4 6 6 0  I F ! I . E R . I  1 I B I = I T F i 1  ! 
6 ? 0  I F ( I . G T . 1 )  I D I = I T l = ( I I - I T F ( I - 1 )  

~ ! b 8 0  C A L L  D I S F L A i  I S C A T ( 1  ) ' , E L O ! ~ K ( l  1 )  
4 6  S 0 C A L L  D I S F ' L A (  ITC,HLOCl . l ( : ? )  1 
; ! 7 0 ~  C A L L  B I S P L k i  l S E S C ( 1  i ,ELOCI~:(:3) 1 

7  1 0 C A L L  I l I S P L A (  I T E , B L O C G I 4 !  I 
4 7 2 0  C A L L  O I S P L A ( I S C A T ( X I + I S E S C $  : I )  ,BIIOCK(5) I 
1 7  J 0  C A L L  D I S Y L A  ( I T C E , F L O C t < ( 6 ! )  
4 7 4 0  !:ALL DISF' I -A ( I l l T . + I S C A T  ( 1  l - + : t S l ~ S C t  1)  .ffI-OCt: ( 7 )  ) 
4 7 5 0  C A L L  ~ I I S F L A ( I T F ( I ) + I T C E ? P L U C E ( S ~ )  
4 7 6 0  L J h l T E  ! 1 3 , 4 2 0 0 )  K M O i I ) , I ( Z I A ( I 1 ,  iBI -OCI ! ( .J ) ,J : - i  , H !  
4 7 7 0  8 0 0  C O I l T I N V E  
4 7 6 0  S T O P  
4 7 9 0  E  N El 
~ 1 8 0 0  S U B R O U T I N E  D I S F I - A  ( H U H ,  I W E L O C E  
4 8 1  OC.. . . . E N T E R S  COMMAS I N T O  NUi'lFIERS I'Oli E A S Y  R E A D r l B I I - I ' T i '  
4820C ..... H A N D L E S  #UMBERS U F  PO 9 9  M I L L I O N  - R E T U R N S  A10 
-4E30C. .  .. .HAt!DLES E I E G A T I O E  t4UME;EES UF' TO - 9  H I I - L I O N  
4 a 4 0 C . .  . . . L A R G E R ,  OR L E S S  T H A N  1 0 0 0  li'ETUli'NIID I!Nl='l?OClfrjSED 
4 8 5 0  CHARACTEF i :~ : l  CUMMA/ " ,  " / , M I N I J S / " - " / , B L A l 4 t ~ / "  "? ,HOI -D / "  " /  
4 8 6 0  C H A K A C T E R : + I  0 I N E L O C G  ,UUTPLOCt (  
4 a z o  D U T P L O C K  = BLANK 
, 4 8 8 0  ENCOI IE  ( I N B L O C K ?  1 0 )  i!UH 
4 6 9 0  1 0  FOEMAT ( I 1  0) 
~ l 9 i 1 0  I F i W U i 4 . L T . 1 0 0 0  .ANU. t l ! . J M . 6 T . - l 0 0 0 )  GO TI1 2 0 0  
4 ? 1 0  I F ( N U M . G E . l E t 8  .OK. N U H . L E . - 1 E + ? )  GO 1'0 200 
2.1 ? 2 0 L  = 10 
.19 3 0  D O  1 0 0  I=1:R 
4 9 4 0  L L  = 1 0 - I t 1  
4 'I 5 0  CAL.1 CONCAT iOlJTBLOCI.i.1-. :[HBLI!CI.I,l-1.1) 



!. -. I..- 1 
I P T R  = M O D i I , 3 )  
IF!lF"IR.G'I ' . I ' I )  CiO T O  1 9 0  
C A L L  C O N C A T  ! t i O C T f p  1 . IHBLUCl .<  ,!-I-.- 1 . I  ) 

I F ( H O L D . E R . E l - A I 4 K )  G O  T O  150 
I F ( H L ) L T I . E O . ~ . I I N U S )  !;(I .rn ! i o  
C A L L  C@~4CBT(OUTBLOCK ,L,Cr!MT!fJ. 1 , I 1 
L = L-1 
GEI 1 0  100 

Y O  CALL CONCri'T IO!JTBLtiCI<,L.-1 , INFI-OOK ,LI--1 . I  i 
GO 1 0  1 5 0  

100 C O N T I N U E  
150  I N B L O C K  = OIJTBl-0CK 
200 R E T U R N  

END 



APPENDIX B 



'Io:i:ttfi'Ui'4= (ULIB,i'!wAF:N):5X/IilSI-/I-1E.R 
;:!OC.. . . .FORECAST ESCAPEHEI~T F l i U i i i  :[E!SIDIZ TEST F I S H  UA'l'il ANU LAG' T l i l l i '  
3OC...,.WEIGHT F I S H  WEIGHTS S LENGTHS BY INDEX 
40C. .  . . .WIPH PLOT OFTION 
!:j 0  EXTEKNAL FUNCI 
<<I !! C ~ H M C I N  / S S O / T ( 1 0 0 ) . Y ( 1 0 Q )  
;:/ 9 liIi.IEl!SIrJN CEIT(100,2!  . C I ' I ' i l i j 0 , 2 )  ,DAY( 100.::!) 
t j 0  DIHEi4SIUN ZSAVEI  1 0 0 . 2 )  ,AVGUT( 1 0 0 1 ,  AOCIIIl~( .I 0 0 )  
-9 0 INTEGER O K \  /OJO0000000000 !  ,Ol:2/(34C)~9:?i)000~3?30Oi 
.I 0 0  JHTEGER KODE/000700; '040040/  
'i 1 0 INTEGER Lk6S)iV1!!30) 
.I 20 - CHRKACTER AHL!H:1:1 ( 2 0 )  
'I 30 CHARACTER ANSW:i:1 
'1 40  CHAF:ACTEC f?fi l \E:+ 12 
' i f 0  CHAF:ACTER FficiH4:30. \JH:[CI-l:f:l ~l'-'NAlf13:1:3O ,F':t:l ( 5 1  I 
'1 60 C H A R A C T E R  f l ~ ~ k ; s : t : 1  ( 5 ) / 1 1 1  I # :  11211, ~ l u ' ' !  ' l ~ ' ~ , ~ l = ~ ~ /  
'I 7 0  I l lMENSION N P T S ( 2 ) , A ( ? ) 7 B ( 2 )  
'1 8 0  DIMENSIOt4 F ( 1 0 0 )  , E X ! 3 ) , X ( 3 )  ,X,JAC!3QO) ?'XJ' I .J(b),WOli1((221 
'i '90 DIHENSIOt i  ESC!3) 
:I! 9 !, REAL LN 

I 2 1  0 CALL C A L L S S ( ' L 1 N E  1 1 0 \ ' )  
N 
Co 

I:' ? 11 ,... CALL FPhRAi4i3.EODE) 
230 4 0  IFASS=O 
2 4 0  SWT=O.O 
2 5 0  !3LN=0.0 
'.:! 6 0  SWN=O.O 
2 7 0  SLNO=O .O 
2 8 0  I Z E R ~ : : : ~  
2 9 0  ISW:=0 
3 0 0  I='R:[NT, "I?IiIT;H KlVl'lft'? I :=KVICI iAK"  
3 1  0  F'KINT," 2 = 1: !j E E; '[ 1.: ~l 

3 2 (! F'RIflT." 3:=UGiiSI-l:L K"  
3 3 0  F(EAD(O5,4400 ISEI-ECT 
340 I F !  ISELECT.EQ. 1  ) CALI- rl'T'TRCH(O1, "AOFCS'Tt i l~ ;VTI ' ,19~" , :3 ,O, IS,  1 
3 5 0  I F ! I S E t E C T . E f l . 2 )  CALL A T ~ T A C H ! O 1 . " C I G F C S T l / E G T F : R : " , 3 , 0 , I S , )  
360 I F ( I S E L E C T . E R . 3 1  CALL A T T A C H ~ 0 1 , " A G F C S T l i U G T F , R ; 1 1 9 ' 3 , 0 f T S 7 ~  
3 7 0  CALL A'TTACH(02, "A(5F(:S'TliESCTlA'I'A . K t "  ' 3 . 0  I S .  
iJ75C. . . . . I F  I F A R T  = 1  , TESTFISH I N D I C E S ,  II 'AR'T = 2, IZS!:AI:'EIiElilT 
3 8 0 DO 2 3 0  IFART=1 ,?  
3 9 0  TF ! IFAHT.EO. l )  J= l  
4 0 0  I F ( I F A R T . E B . 2 )  J=O 
4 1  0  I = l  
4 2 0  TEMF=O . 0  
430 5 0  IF ( IPAK 'T .ER.2 )  ! ;@'T( I  6 0  
4 4 0  hERI1(01 .20OO,El?iD:=150 i I 'MO,Dt~TE.Sl_ 'S~! ;Tt t \TIUN,I 'A 'TH,TIMI~, !~A' I 'CI - l .XIN1I I~X,  U'T,LN 
456 2 0 0 0  F O R M A T i Z X , I l F 9 . 2 )  



4 6 0  M O = I F I X ( F M O )  
4 7  0 TM=MO 
4 8 0  T D = D A T E  
4 Y 0  Ci@ 1'0 7 0  
5 0 0  6 0  h E A U  (O2,300(1 : I :ND=180)  M!l,.T!A'IE. (I:SI:i I I)? : [ I = l  ,:3) 
510 3 0 0 0  F O F ~ i l A T ( I 3 . F 3 . 0 , T ' 1 0 . ~ , l O X , 2 F 1 0 . 0 )  
,? 2 

. j L O  I F ( I S E L E C T . E O . 1 )  C P T ( I , 2 ) = E S C i l !  
530 I F ( I S E L E C T . E R . 2 )  C P T i I , Z ! = E S C ( 2 !  
5 4 0  I F ( I S E L E C T . E R . 3 )  C F ' T ( I , ? ) = I Z S C ( J )  
1:: c 
,J J 0  IF(IiEfiO.EI1.O.Al~Ir.Cr-'T(IJ).IIR.O.0 GO 'TO 40 
5 6 0  I Z E R O = l  
5 7 0  G O  TO 90 
5 8 0 C . .  . . .CONVERT CALEHI IEA DATE Ti1 DAY, V A I - I D  1-01-2 JUdE AND J U L Y  UHI-Y 
570C.. ... I F  F I R S T  U A T E ,  A S S I G t I  AS DAY 1 
6 0 0  7 0  I F ! I P A S S . G T . O )  GO TO 70  
6 1 0  I F A S S = ' l  
6 2 0  I F ( M D . E O . ? )  G O  TO 8 0  
h! 0  DCUNV=DATE-1  .0 
(5 4 0  F I R S T = B d T E  
h 5 0  G O  ' T O  9il 

I 
N 6 6 0  8 0  DC!lN:=DdTIS-1 .0 
ul 
I i 5 7 0  IF'ASS:.?. 

660 9 0  I F i I F ' k S S . E U . 2 )  G O  70  1 0 0  
6 9 0 0 . .  ... I F  CHANGE FROH JUNE ?'O JULY. .. 
7 3 0  I F ( H O . E ! I . C l  FO TO 1 0 0  
1 ' 1  3 D C O N = F I R S T - 3 1  . 0  
,7 2 0  IF'ASS=2 
7 3 0  1 0 0  1.:=1 
'-7 9 0 II '( i1O .E(1.6)  DAY ( I  , IF 'ART!:=DATI~-DCONV 

;?50 I F ( M O . E B . 7 )  D A Y ( I , I P A K T ) = D A T E - D C O N  
7 6 0  ? . = I t 1  
1'70 I F ( I F A R T . E R . 2 )  GO 7 0  1 7 0  
78OC..  . . .Cr-lL(;UIIkkTE D A I I - Y  HEANS 
;' 9  0  I F ( I S U . E R . 1  GO T O  120 
1300 I S W = l  
I310 D S A V E ( J , l ) = D A Y ( K . I )  
F420 1 1 0  S I = O .  
1.j 3 0 S F H = 0 .  
8 4 0  G O  TO 1 3 0  
8 5 0  1 2 0  IF!t~SAVEiJ,l).NE.DRY(K,t)) GO TO 1 6 0  
RbO 1 3 0  F H = F A T H : k T I H E  
!370 S F H = S F H + F H  
1380 C I N = 6 0 0 0  .:tOA'TCH 
1390 S I = S I + D I N  
9 0 0  XI I?[ I I I '%=DIN/I=H 



',? 1 0  ~ F ( U T , l ~ ~ ~ . O .  G!J T!! 1 4 i I  
9 () S IJT=SUTtWT:kXIHBEX 

9 3 0  SWN=SWH+XINUEX 
9 4 0  1 4 0  I F ( L N . E R . 0 )  GO T O 5 0  
3 5 0  SL~.I=SI..II+LEJ:+:X:INDEX 
[260 S L H O = S L N O t X I N D E X  
970 G O  T O 5 0  
960 1 5 0  1SW=2 
Y85C..  . . .CilLCUI-A'TE DAI I -Y  I4EAi'lS 
790 1 6 0  C P T (  J.1 j=SI/SFii  
'1 0 0 0  IF ( SWM.G'r.0. r-IVGl,j ' l (  J ) :xSUT/S lJN 
1 0 1 0  - I F ( S L N O . G T . 0 . )  A V G L t ! < J ) ~ S L N / S L . t 4 U  
'1 0 3 0  AWT=AUGl?T i J 1 
1 0 3 0  ALN=GVGLN(J) 
1 0 4 0  1;'o J::J+I 

'1 0 5 0  ElSAVI!( ;I, TFART ):=DAY (I.:, IPhR'T  
-I 0 6 0  I F ( I P A R T . E R . 2 )  G O  'TO 6 0  
'I 0 8 0  I F ( I S U . E R . 2 )  GO TO 180 
I 0 9 0  GO TO I 1 0  
1 1 0 0  1 8 0  I F ( I P A R T . E O . l ) J = J - I  
.I I 1 0 C . .  . . . C A L C U l . R ' T E  ACC!Jid!JLAT:IVIi 'TAFLILS 

I 
W '1 1 2 0  
3 

DO 1 9 0  I = 1 ? J  
'1 1 3 0  T E M P = T E M P + C F T ( I , I P A R T )  
'1 1 4 0  CNT I I, I P A R T  1 =TI:MIZ' 
1 1 5 0  1 9 0  CONTINUE 
'1 1 6 0  B O  2 0 0  I : = i ,  J 
'1 1 7 0  C P T (  :I, :[PAh"T):=CNT( I. I P A R ' l ' ) i C N T  (J.  1 l "ART)  
'I 1 E O  2 0 0  COMTIHUI i  
'1 185C.. . . . CUMMULA'TIVE OUKVI! I - I T  (CALI-  / IMS I - /ZXSS( I )  
11YOC.. ... NPTS I S  NUMBER OF I lATR P O I N T S  
1 2 0 0  210 N P T S t  I P A R T ) = J  
'1210 IXJAE :=NPTS(  IPAR 'T )  
'1 1 2 0  D O  220  I = I  ,IXJbC 
'1 2 3 0  T(I)=DSAVE(I,IPART) 
1 2 4 0  220 Y ( I ) = C F ' T ( I , I F ' A H T )  
'1 2 5 0  I F ( N P T S ( I P A H T ) . L T . 5 )  G O  T O  2 3 0  
'1 2 6 0  W=2 
'1 2 7 0  H S I G = 3  
'1 289  EF'S=O.O 
'1 2 9 0  DEL'TA:=O. 0  
'1 3 0 0  MAXI:'N:=500 
'1310 I@F" l '= I  
'1 3 2 0  ~ ( 1  ,, ) :=-5 ,g  
'1 3 3 0  ~(2)::.5 
'1 3 4 0  I I = ( I S E L E C T . € R . 2 )  X ( 2 ) : = 1  .8 
.I 3 5 0  I F ( I F ' k F t T . E O . 2 )  X(1)=-10.  



'1 3 6 8  X X ( I ) = X ( l )  
'I 3 ? 0 X X i 2 ) = X ! 2 )  
'I 3SO CALI- %XliSl3!I~l l i iC1 .NI-'TEiiIF'rlR'T) . N . I I ~ I ~ J , E ~ ' ~ ! : ! I E ~ - ' ~ ~ I .  
.I 379 E, ~ ~ A X F N ,  IOFT,PAR~,X.SSR~F,XJAC,  s ~ . ! A c , x .  ..IT,!,!JoI?K ,I~YFI~R, II~KI 
'1 400 * A ! I P A R T ) = X ( I )  
.I 4 1 0  P(IF'AF(T):=x(?) 
1420 230 CONTINUE 
.I 42;C.. . . .BEGIN F'RIN'I'ING RlfPOR'r 
'1 130 FKIMT, 
'I 4 11 0  CALL CALI-SS( "'T:I:fllE\") 
'I 450 jF'(ISELECT.l_'O.2) IJh':[iill, "EGI;G:[KH 

460 I F (  ISELECT.ER.3) PFiIHT, "UGi?SI.l:IKN 
'I 470 IF( ISELECT.E[? . l )  PRINT, "KVICHAK" 
'I 480 IF(TM.EU.6.0) P R I N T  3200, I l r I X ( T D )  
' I490 3200  FDRMATi"JUNE", lX, I2)  
'1 500 IF(TM.EQ.?.O) PRINT 3400,  I F I X ( ' T D j  
I 5 1 0  3400 F@KMAT( "JULY" , lX , I ? )  
'1520C.. . . .F' O h E C A S  'F BY SIIE.-CATCHI?BILTTY REI..A~~IONSIiII"S 
'1 530 CALL C O M M A S ( I F I X ( C N T ( H P ' I ' S ( 2 ) , 2 ) j , A t 4 U % ~ l ) )  
'1 5 4 0  PRINT 380O l (ANUM(JJ ) , JJ=1 , l 0 )  

I l550 3800 F O R M A T  ( I X / '  ACCUMULATED ESCAPEMENT := ', 10A1 1 
? 'I 560 FRIt4T 3900,  CNT(NPTS(1),1)  

.I 570 3Y00 FORMAT i "ACCUMULATED I N D E X = " , F ~ ~  .5 I 
'I 5  ti O PRINT, 
.I 5?0 IF( ISELECT.EO.3) GO 'TO 2.70 
'I 500 TF(1SELECT .EO.2) GO T O  240 
I 6 1 0  FCSTL=EXP(ALOG(3.05?1!5)~+~63: I .AI IO~~~ 10.0) )-(22.465Y3:k(AI-DC;(ALN) 1 )  1 
'1 620 FCSTW=152602,22!33:b(AWT" (-6.7':?.5&) 
'1 630 GO T O  2150 
l b40 240 FC5TW=520?.40011;+([?W'r '~'(-3.802J 1 )  
'1 650 f C S T l = E X F ' ( A L O G ~ l . O 7 O P ? ) + ( 4 P : + : A L O G ( 1 O . O ) ) ~ - ( 1 ? . 2 5 8 7 8 : + A l ~ O G ~ ~ L N ~  
'1 660 Ci0 TO 260 
1570 270 F C S T L = E X P f A t O G ~ 1 . 0 6 2 t ? ~ f ! 7 4 ~ + A L O G ~ 1 O O @ ) ) - ~ 2 h . ~ 5 8 ? 5 l ~ ~ A l ~ D G ~ A L ~ ~ ~ ~  
I 6 0 0  260 CALL C O ~ M A S i I F I X ( C N T ( f l P T S ( I ) , 1 ~ : + : F C S T L ) , A t ~ U M ( l ) )  
'1 590 CALL L 'UH#AS(  IF IX(CNl ' (NPTS(  1 )  , I ):f:FCSTIJ) ,AIfIIi'I( I 1  1 1  
'1 700 PAINT 4 @ O 0 , A L N , I F I X ( F C S T L ) , ~ A N U H ( J J ) , M J J J J = l r 1 0 ~ P  
I 7 1 0  Z A I I T , I F I X ( F C S T W ) , ( A N U f l ( J J ) , J J : = t t , 2 0 )  
1720 4000 FORMAT(' MEAN LENGTH =',F7.2, '  FZSH/IiYIlEX = ' ,  1 8 ,  
'1 ?30 8 " FORECAST = ' ,  1 O A l !  
'I 740 8 .' M E A N  W E I G H T  =:',F?.2,' F IS t i l INDEX := ' , I8?  
'1 750 3 ' FOKECAST = '. 10A1)  
'1 760 I F ! N F T S ( ? i . L i . S )  G O  T O  900 
'1 7?0 PRINT, 
'1 780 I F ( N P T S ( 2 ) . L T . 5 )  GO 1'0 400 
I ~ P O C .  .... F I N u L A G T I n E 
.I 800 PRINT, 
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2 2 4 0  3 1 0  P R I H T ,  
2250 IUHI1=1 

2  i 0 N I : [ H I E =  SUN1'l'-I::LT:[ilE+ 1  
;! 2 ;? 0 DEL.'T= I . iFLOd'l'( lllNI'1'1 
2 2 8 0  E::-DEI-T 

I-'1'31 NT , 2 2 9 0  
2 3 0 0  F  R  :[ N  'T 5 r? 0  O 
2 1 3 0  5 0 0 0  F ( 3 ~ M r ~ ' l ' ! 6 X , ' 0 . 0 ~ ' , 7 . Y , " Q . 2 ~ ' r : ? : ! , " ~ 0 . ~ ~ ' , 7 ~ ,  ." 0  . 4 .' , 7 x , .' 0 , 8 ." ,., '7 y ., .' 1 .. '1 ,I ) 
I.) - " ;..JLO F'RlNT 5 2 0 0  
2 3 3 0  5 2 0 0  FuKMA.1 ( '  T I H E  Y " , ! j ( 9 [ ' - ' ' )  :'.y') ).. 

2340  110 389 J=I  ,NT IHE 
2 3 5 0  E=E+DELT 
2 3 6 0  EE=E+'TLAG 
2 3 7 0  IT: [  Hlf =I: 
2 3 6 0 l i ( 1  ) : = I  ./if . + E X I 3 ( . - ( A t 1  ! + B (  1 ) :? !E)? 
2 3 9 0  Y ( ? ) = t  . /(I . + E X F ( - i A i 2 ) + E ( 2 ) : F E I I )  1 )  
2 4 0 0  Y ( 3 ) = 9 9 9 9 9 .  
2 4 1 9  Y ( 4 ) = 9 9 ? 0 ? .  
2920 t{PT=NPTS( I )  
2 4 3 0  IF iNPT.E( l .O)  GO TO 330 
2 4 4 0  DO 3 2 0  I= I ,NP 'T  

I 
2450 IF (E .NE.DI ;AVI I ( l . l ) !  G O  T O  3 2 0  

W 
Ch) 

2 4 6 0  Y ( 3 ) = C F T ( I . 1 ?  
I r?470 GO TO 3 3 0  

:!480 3 2 0  CONTINUE 
2 4 9 0  3 3 0  NPT=NFTS(2 )  
2 5 0 0  I F ( N F T . E R . 0 )  GO TO 3 5 0  
251 0  DO 3 4 0  I = I  ,NF"T 
:;c ) ,:. J LO IF(EE.NE.DSA'JE( I , ? I  G O  T O  3 4 0  
2 5 3 0  Y ( 4 ) = C P T ( I , 2 )  
2 5 4 0  G O  TO 3 5 0  
2 5 5 0  3 4 0  CUHTINUII 
2 5 6 0  3 5 0  DO 3 6 0  K=1 ,51 
2 5 7 0  360 P ( K ) = '  ' 

2 5 8 0  ISAMEyO 
2 5 9 0  DO 3 7 0  E-1 ,4 
2 6 0 0  I F ( Y ( K ) . G ' r . l . )  GO TO 3 7 0  
::2610 NFOS=5O . ; k f  ( K ) + 1  , 4 9 9 9 Y 9 3  
2 b 2 0  P(NF'OS)=l lARKS(I~:)  
2 5 3 0  I F ( E . E R  . 3 ) -  i!;Ai'lE:=I 
2 6 4 0  I F !  .NOT. (ISAME.13R.1 .AHD.K.liR.t 1 )  GO TO 3 7 0  
2 6 5 0  IF(tJPOS.NE.NYOSAV) GO TO 3 7 0  
2 6  6 0 P iNPOS):=f lARKS(Is)  
2 6 7 0  IBYF'AS=1 
2 6 8 0  3 7 0  NF(!Srq~l:=NPO!: 
2 6 9 0  REH=AMOD (E .  5 . )  



27139 L = E: 
1,;17 1 0 :[ F I< [i t l  E fl . Q . (1 i? . .,.i . i: G ,, fi 'T 1 Pi E 1  ti O 1' IJ J Ti 
2 .? 2 0 P R L / { !  S&i jo ,  ( P i t ( )  . t ( z l  , S 1  1 
1:;FjO 5 6 0 0  F l J R f i d r l h X , '  : ' . S f  ) 

I:? ;.> .; 9 80 'l'!j 3 ' ; ~  
'.?7"; 380 PF'RN'l' 54130~I .~ , ! I - ' i i ( ; ) , 1~~=1 . ! j l )  
2 7 6 0  5 4 0 0  F O E H A T ( I 5 , '  : ' , . 5 1 A 1  
2 7 7 0  3 9 0  C O N T I N U E  
::! a 0 FRIN'I '  5 2 0 0  
2 7 9 0  FRIN'T 5000 
2 8 0 0  F'RIW'l' 5800.1-AG 
2 8 1 0  5 8 0 0  F O K n A T i 2 X / '  ' I ' l i - iE L . A G  =. '?  :I31 
' ? 8 2 0  ,... F'F:INT ~ i ) O O , ~ A F : t : S i 1 ) , H i l i ; l l ~ S ~ 3 ! . H l ~ ' ~ S i l ) , A i l ) , : ~ ~ ' I )  
2 8 3 0  5 0 0 0  F O R M A T i 2 X / 1 4 X , ' C U R V E ' .  ;?X,'DATA FOIWT NUt iBEK O F ' /  
2 8 4  0  8 ' CUKVE PLOT SYMBOL F L O T  SYf lEOL P O I N T S ' .  
2 8 5 0  8 ;:x.'n.*,sx,.'a.'/ 
2 8 6 0  8 .' ----- ------ -----  ---  -.------ - .------. 

7 

2 8 7 0  8 5 X " ' - - - - - - - ------i 1 

2 6 8 0  8 ,' 1  . " ,5X,A1 : 1 3 X , A l  i11~1,1=14.4,1 '10.4)  
2 8 9 0  P A I N T  6 2 0 0 , t + l A K K S i 2 )  ,HAR!<S i4 )  ? t i F F I S i 2 )  . A ( 2 )  ?:F(I21 

I 2 9 0 0  6 2 0 0  FORMAT( 
Cc, 
P 2 9 1  0  8 .' 2 ' ,5X,A1 ,13X,A1.114,F14.5.F19.9) 
I 2 9 2 0  I F ( I R Y P A S , E R . l )  F R T N T  Z I O . M A R E S ( 5 )  

;2930 7 4 0  FOh: i . iAT i2X/ '  THE PLOT SYiltiOll " ' . A 1  ? . ' "  U S E U  !JHItE! 2 LIATA.', 
2 9 4 0  8 ' F U I M T S  ARE I N  SAME PLOT POSITION') 
2 9 5 0  4 0 0  P A I N T ,  
2 9 5 0  P R I i 4 T :  "ANOTHER L A G  T I M E ? "  
2970 R E A D  ( 0 5 , 4 4 0 0 )  ANSU 
2 8 8 0  I F ( A N S W . E R . " Y " )  GO TO 300 
:.? 9 9 0 C A L L  DETACH 1 0 2 , 1 5 , )  
3 0 0 0 C A L L  I l E T A C N ( O 1  , I S ,  1 
3 0 1 0  P R I N T .  "ANOTHlIK I I IVI ' i l i ' ! ' "  
3 0 2 0  R E A D ( 5 , 4 4 0 0 )  ANSW 
3830 I F ( A N S W . E R . " Y n )  GO TO 4 0  
3 0 4 0  ST O F 
3 0 5 0  E N D  
30hOC. .  . . .SUBROUTINE FOR ZXSSR 
3 0 7 9  S U B R O U T I N E  F U M C l i X , M , N , F )  
3080 D I K E N S I O N  X ( N ) 7 F ( i l )  
3 0 ? 0  COMMON / S S Q / T i 1 0 0 ) , Y ( 1 5 0 )  
31 0 0  DO 5 1 = 1  ,il 
3110 5 F ( I ) = Y ( I ) - l  . O / ( 1  . O + E X P ( - ! X I 1  ) + X ( ? ) : t ' T ( I ) ) ) )  
31 2 0  RETURN 
3130 EFD 
31 40 S U R K O U T I N E  COMMAS(NUM,ANUM) 



3150C ..... I N S E K P  C O M M A ! ?  : K t 4 T U  A i Y ! J M ! 3 E K  
3 1 6 0  C H ti i"; A C '1' E 1, :,: 1 ( 1 ,J ) / ' 9 .' , .; 1 ." .' 7 ... .' " ' .. 4 ..' , .. K, " .' .' , .' ;' ' .' q .; .' Y .' !' 

q L 1 3 . .  ? r .  r i . r  

;$ I70  CHARACTER AW!!H:+l ( 1 O )  
.'3 1 8 $ L O G l C A L  P O S I T  
31 90 F'OSXT:=.'TR!JE. 
3 2 0 0 N=NUM 
yi21i1 I F I N . G I - . o )  ~ ; ! 3  'ro 14 
3220 PDSIT=.FALSE. 
3230 W = - N  
3 2 4 0  10 L = l l  
:3zs0 XI0 3(1 1=1,10 
3260 NN=N/'lO 
3270 JJzH-I 0:1:141? 
;3 2 8 0  L = L - 1  
3250 I F !  .NOT. (L.IiR.3 .Oft. I-.lZR.7) ) 6 0  T U  20 
3300 A N LI tI ( L 1 - ' , ." 
,3 3  1 0  L=L-1 
3 3 2 0  20 ANUM(L)=D( J J + l )  
3330 IF(NN.ER.0) G O  TO 40 
3 3 4 0 N = N N  

I 
cc, 3350 30 CONTINUE 
ul 
I 3 3 6 0  4 0  I F  (L.IZCI. 1 )  RE'TURN 

;:3 3 ? 0 L z L - 1  
3380 IFl(l'r3S:I'T) G O  'TO 50 
Y3390 A N U M ( L ) = . ' . - . - .  

;9400 L=L.-l 
3410 I F  (I,.I-E . O )  RE'TURN 
3420  50 D O  60  1=1 , L  
3430  60 ANUM(Il=' ' 

3440 RETlJHN 
3 4 5 0  E Nirf 



APPENDIX C 



10:k#RUM= I ULIE,NUhKN)SX~It5SIIiIIIB,Fi 
20C. .  . . .SUMMARIZE OFFSHORE ' T E S ' r F I S I i I t ~ G  01:'UE DA'I'A AND FOHlrCAS'T I f l S H O l i E  RUH 
3 0 C  ..... SEE M C I N D Y ,  P H I L L I P  R. AND OLE A. MATHISEEI.  1 9 ? 8 .  HAb!IlF001< OF 
4i )C. . . . .BRISTUL-BAY SOCKEYE SALMON HANAGEHENT. F I N A L  REPORT FUR T I i E  
SOC... . . P E R I O D  MAY 1, 1 9 7 8  TO OCTOBER 3 1 ,  1 9 7 9 .  F A I - U W - 7 7 2 0  
hOC... . . ( F I S H E R i E S  RESfAfiCH I N S T I T U E ,  S E A T T L E ,  WASHINGTON) .  76 PP.  
ZOC.....FOK D E T A I L S  ON ENTRY P A T T E R N  A N A L Y S I S  
t30C.....NOTE THAT THE F O L L O W I N G  MUST BE CHANGED E A C H  YEAR 
9 0 C  ..... FLR,FC3,FCSTW,FCSTL,  ANU 
' lOOC.... .TOTAL RUN S I Z E  E S T I M A T E U  FF.UM MEAN L E N G T H  AND WEIGHT C O E F F I C I E N T S  
'1 1  0 COMMON/ / H ( 4 0 , 2 O ) , F ( 4 0 , 3 1 , K B 1 : G . S i 4 0 . 8 )  
'1 2 0  C A L L  ATTACH~07,"AGFCSTI/MOLLER,R:~.3,O,ISTAT,~ 
'1 3 0  D I M E N S I O N  Y ( 2 )  
'1 4 0  DO 2  I 1 . 4 0  
'1 5 0  DO 3 J = 1 , 2 0  
1 6 0  3 H ( I , J ) =  0.0 
'1 7 0  DO 5 J = 1 , 3  
'I80 5 F ( I , , J I : =  0 . 0  
'1 9 0  D O  7 L  = 1.8 
'300 *- 7 S ( I , L ) =  0.0 

I 
2 1 0  2 CONTINUIZ 

W 
w 2 2 0  C A L L  M A I M  

, I  2 3 0  C A L L  CONTKCII- 
240 C A L L  REPORT 
250C.. . . .PLOT ENTRY TJAT'TEIIN EXFEC'TEXI V S  OBSERVED 
2 6 0  T F ( K E I G . L T . 5 )  GO TO 11 
:.? 7 0  W R I T E ( 1 , l O O )  H(t:Ec1G,2),HO~BIG~3),H(#BIG7201 
2 8 0  1 0 0  FORMAT i l 3 X  ,.I?HEXI'I,CTEDi(:r:) 8 OBSlfKVE!:I(.t) C U W L A T I V E  I:'liOFUR'TION/ 
2 9 0  8 1 4 X , 2 9 H O F  T O T A L  CATCH US T I M E  ( D A Y S f Y 2 X , 3 F 3 . 0 )  
3 0 0  N = 2  
31 0 YHAX = 1 .  
3 2 0  Y M I N  = 0 .  
3 3 0  C A L L  PLOT(X,Y,YMAX,YMIN,N,If3Ol 
340 UO 81=1,313 
3 5 0  X = F L D A T I I )  
3 6 0  f ( 1 )  = F t 1 , 2 )  
3 7 0  Y ( 2 )  = F ( I , J )  
3 8 0  C A L L  P L U T I X , Y , Y M A X , Y M Z N , N I O ~ 3 0 1  
3 9 0  8 C O N T I N U E  
4OOC.. . .PLOT NHAT AND II-IA'T US T I H l t  
4 1 0  I F ( E B I G . L T . 1 0 )  GO TO 1 1  
420 W R I ' T E ( 1 , l C I )  H ( K B I G , 2 ) , H I I ~ E I G , 3 ! 7 H ! I . ~ B S G ~ 2 ! 3 )  
,430  1 0 1  F 'ORMATi 13X,47HES'T .  T O T A L  RUN S I Z E ,  HF'=F(W I :@.  MF-I"( I N S H O R I I ) + ,  / 
4 4 0  8 1 4 X . 1 4 H V S  T I i l E  ( D A Y S 1 7 2 X , 3 F 3 . 0 )  
4 5 0  U R I T E ( 1 , 1 9 0 )  



460 190 FORMAT(/,"UAY FIW) F(INSI-IORE)",/) 
4 70 DO 20 I=1 ,KBIG 
4 8 0 WRITE(! ,200) I.IFIX(I-I(I.6) ,II'IX(H(:1,?) 
490 200 FOHMAT(I3,212) 
500 2 0  CONTINUE 
151 0 YM A X  = H (1 ,b )  
520 YMl'N = bl( l .6)  
530 110 12 I = 2 ,  &BIG 
540 IF(YMAX.LT.H(1,51) GO TO 13 
5 5 0  IF(YMIN.GT.H(1,6)) GO TO 14 
560 GO ~b 12 
570 13 YM A X  = H(I,6) + 10000. 
5SO GO TO 12 
590 14 YMIN = NS1,6) - '10000. 
6 0 0  12 CONTINUE 
61 0 LZ = E:(jILj 

620 CALL I>LO.~(X,Y ,YE~AX,YMIN,H. 1 .I..z) 
630 DO 9 I = 1,KBIG 
8 4 0 X = FLOAT(I1 
650 Y(1) = H(I,5) 

I 
660 Y(2) = H ( I , 7 )  

W 
03 

A ? O  CALL PI-o'r(xrY ,YMAX.YMIN,N,O,I-Z) 
I 680 9 CONTINUE 

690C.. . . .PLOT OFFSHOKE/IWSI-IORE PROI=II-E 
700 IF(KEIG.LT.12) GO TO 1 1  
71 0 I F ( S I l , I ) . L I ' . l . )  GU TO 1 1  
7 2 0  WHITE(1,tOZ) H(EEIG .2).H(I<BIG,J).H1KBIF.20) 
730 102 F O R M A T ( 1 3 X , 5 O H I N S H O R E ~ : C )  (9 OFFSHORE(+) ABUHDAMCE PROIzII-E V5 TI 
' 40  bME,2X,3F3.0) 
1750 YMIN = S(1,4) 
760 YMAX = S(1,4) 
7 7  0 El0 15 I - 2,39 
i780 IF(S(I.l).LT.I.) GO TO 16 
,I90 IF(YMAX.LT.S(1,4)) GO TO 17 
1300 IF(YMIN.GT.S(1,4)) GO TO 18 
81 0 GO TO 15 
820 17 YMAX = S(I,?) + 10000. 
830 GO TO 15 
840 18 YMIH = S(S,4) - 10000. 
850 15 CONTIMUE 
I360 16 G K  = I 
1370 CA1.I.. PLIIT(X,Y .YMAX?YH:[N?N,l .KI.O 
t380 LB = K K  
i390 DO 10 I = 1,KK 
'300 X = FLOA'T(1) 



9 1  0  Y ( 1 )  = S I I , 4 !  
'17 2  0 Y ( 2 f  = S ( f , 5 )  
(930 CALL F'L(IT(X,Y ,YMAX,Yi"lIN.i\l,O,LB) 
9 4 0  1 0  CONTINUE 
Y 5 0  1 1  COMTIHUE 
'360 CALL l~ET i lC t l (O ;~ ,  I S ,  ) 

s a o  C A L L  C A L L S S (  "L MOI-LER'." I 
'1'90 STOP 
3 9 0  END 
'I o a o  SUBROUTINE COHTRUL 
'1010 COMMON/ / H ( 4 0 , 2 0 ) , F ~ ~ 4 0 ~ 3 ) ? l ~ ~ E I G , S ( 4 0 7 B )  
'1 0 2 0  CALL ATTACH(01 ? " A G F C S T l i P M F ' L O ' T , l i ; " , 3 , O , I S ' i A l , )  
'1 0 3 0  REWIND 1 
,1040  NN=KBIG 
'I 0 5 0  DO 1 6  M=1 ,NN 
1 0 6 0  K B I G = M  
1 0 7 0  H ( M , 8 ) = 1 5 0 4 8 .  
'1 0 8 0  IF(M.GT.1)  GO TO 9 
'I 0 9 0  CALL DI'IYUEIE 
.I 1 0 0  G O  TO 1 6  

I 
W 

1 1 1 0  9 S ( 4 0 , 7 5 = H ( M , 1 8 )  
Lo 
I 

'1 1 2 0  CALL BPROF 
'1 1 3 0  CALL DAYTUO 
'1 1 4 0  CALL SYNCH 
'I 150 1 6  CONTINUE 
'I 1 6 0  RE'TURN 
1170 EN11 
'I 1 0 0  FUNCTION F C 3 ( T )  
'1 1 9 0  F C 3 = l . /  ( 1  .+EXP( - ( -7 .471  5-+O04:395:tT) )i 
'1 2 0 0  RETURN 
.I 21 0  E E!! D 
'1 2 2 0  SUBROUTINE IiAYONE 
'1 2 3 9  COMMON/ /H(4O7?O),F(4O,3),GB1G,S(4O~8) 
'1 2 4 0  DIMENSION D F ( 4 0 )  
'1 2 5 0  M=I(EIG 
'I 260C.. . . .LONG RANGE FORECAST-FLR 
'1 270 F L R = 5 4 5 0 0 0 0 0 .  
'1 2 8 0  H(H,S)=FLR/H(M,B)  
'I 2 9 0  P = H ( M , 4 ) / H i M , 5 )  
'1 3 0 0  J= I 
1 3 1 0  DO 1  I=1,4(3 
1 3 2 0  T = F L O A T ( I )  
'1 330 F ( I , 1 ) =  T 
1 3 4 0  F I I , 2 ) = F C J ( T )  
'1 350 DF(I )= ( P . - F ( I ? 2 ) ) * : 1 : 2  





S S U N (  J = SIJM/FIY 
s U ~ ~ = O . i ]  
IF (E i .E ( l .EP)  GO TO 18 

6 C O N T I N U E  
LU= 9 
GO '10 1 Y  

1 8  LIJ= J 
19  CONTIN!JE 

KTr.4 
B=SSIJM 1 4  1 
DO Y I : zS ,L IJ  
I F ( B . L T . S S U f l ( 1 ) )  GU 'I'D 9 
B = S S U # (  I) 
E T = I  

9 C U N T I N U I i  
H ( M . l S ) = S S I J M ( I ! T )  
H ( M , 1 6 ) =  F L O A ' T t K T )  
I F ( M . L T . 1 0 )  GO TO 40 
N= M  - K T  
H ( M I I O ) =  H ( M 1 2 0 ) / H ( N , 4 1  

4 0  CONTIHUE 
J=ND-K'T 
IF !J .G 'T .O)  613 'TO 10 
E P = N L I + ( - J ) + 1  
J= 1 

1 0 K =  1 
00 1 1  I = K P , H  
D O  1 4  NZ=1.3 

1 4  S ( K , N Z ) = H ( I , N Z )  
S ( K , 4 ) : = H ( I , 2 0 )  
S ( t ( ,5 ) :=  H ( J y l ; 3 )  
K F T =  1  
D O  1 5  NZ:: 6.8 
S(K,NZ)= H ( J , K P T )  

1 5  K B T =  K B T  t 1 
G =  K  + 1 
J = J + 1  

1 1  CON'TINUE ' 

G O  TO 13 
1 2  H l M , 1 5 1 = 0 . 0  

H ( M , 1 6 ) = O . Q  
H I M , l O ) = @ . O  
S ( 4 0 ,  8) : -  0 . 0  

1 3  RETURN 
END 



"174,'J 
nl i siiaiinu'r rtjri ~fiv'r! . lo 
2270 C U i L ! i \ O N i  i H ( 4 0 , 2 0 ) F F ( 4 0 p 3 ) , I . I B 1 6 , 5 ( 4 0 . 8 )  
2280 M - K E I G  
' ' 1  7 9 i) ,:- .. , K = H-1  
2300 K A P = H ( G  , 1 4 1  
2310 KRP=KAF'+M 
2320 IF'(KAP) 1,2,3 
2330 1  E S = l  
2340  L=(-KAF'l.t.1 
2 3 5 0 GOTO 4 
2 3 6 0  2 Ks:=1 
2370 L= 1 
2380 GOTCJ 4 
2390 3 CS=I :Al= ' t l  
2400 L =  1 
2410 4  LKIJI:'Y:=L 
2420 SUMY:=O .O 
21\30 SUt'lC-0.0 
2440 SUMI':'=O. 0 
2 4 5 0  SUM:= 0.0 
2460 110 5 I = I . I S , K l i I ~  
2470 S U M F = H ( L , 4 ) * F ( J , 2 ) + S U M F  
;.? 4 8 0 SUMC=N ( L ,  4):c:tz  + SUMC 
2490 SUMf=F ( I ,2 ) : t . :k?  t SIJM'f 
2500 L = L + 1  
2510 5 COHTINUE 
2520 H1PI,S)=SUMC/SUHP 
:?530 H ( H , 1 2 ) =  SUHY- ( f2 . /H(1 ' I75 ) : *SUMP)) t (  ( 1  ./I4(cY,5):*:;4?,):f:SUHC) 
25.40 I F ( M . G T . 7 )  H ( M P 7 ) = H ( M , S ) * H ( M , 1 0 )  
2550 I F ( M . G T . 4 )  GO T O  8 
2 5 6 0 H I M , b ) = H ( N , 5 ) : t H ( M , 8 )  
2570 GO T O  9 
2 5 8 0  8  H ( M , 6 ) = H [ M , 5 ) * H ( M 1 9 )  
2590C...,.SELECT E I ' T H E I I  H ( M , 8 ) , H ( M , ? ) ,  OR EI(?l , lQ) FOR i - i ( M , l l )  
2500 9 H ( M ? I  1  ) = H ( H , 9 )  
2610 R U N = ( H I M , 4 ) - H ( K , 4 )  ) : t : H ( H , l l )  
r:) 6  2 0 ..- H ( M 1 1 3 ) = H ( K , 1 3 1 + H U N  
2630 J= 1  
2640 H ( M , l l ) =  H(H,Y)  
2 6 5 0  10 L = L K O P Y  
2 6 6 0  DO 12 1 = 1 , 4 0  
2630 12 F ( 1 , 3 ) =  0.0 
2680 DO 1  1 E=KS,KKD 
2690 F I I t 3 ) = H ( L , 4 ) / 1 4 ( H , 5 )  
2700 L = L + l  



1 1  C O N T I N U E  
RE'TURN 
E N D  
SUHROU'TI  WE SYNCH 
COMMON/ /H(40~20),F(40,3),CBIG,S(4Q,a) 
D I M E N S I O N  S S U M ( 1 3 ! , I ~ H @ L D ( l J ) , T ( 4 0 )  
SUtl=O. 0 
M = K B I G  
no 1 I = l , 1 3  

1  S S U M ( I ) = O . O  
DO 2 1 = 1  , M  

2 T ( 1 . 1 ~  H(IV4)/H1M,5) 
KL=H /'2 

I F ( K L . L T . 7 )  GO T O  3 
E L = 6  

3  KSF T= i - K L  1 
L L = 1  

4  COE!'TINUIS 
I F ( K S F T 1  5 , 6 , 7  

5 L T = ( - K S F T ) + 1  
L Y = l  
G O T 0 8  

6 LT := l  
L Y  =I 
G O T 0 8  

7 L T = I  
L Y = K S F T + 1  

8 J=I-T 
KKD=I.<SFT+# 
DO 9 I=I..Y,KIID 
S U M = S U M + l F ( 1 , 2 ? - T ( . J ) ) W  
J = J + 1  

9 C O M T I N U E  
SSIJt l (1-L ) =  SUH!FLOAT ( K R B  
SUM=O. Q 
KHOLD ( L L )  =KSF'T 
L L = L L + 1  
C S F T = K S F T t l  
I F ( K S F T . G T . K L 1  GO'TO 10 
G O T 0 4  

19 B = S S U M ( l )  
LL= 1 
I Z ! = ( 2 s E k ) + l  
DO 1 1  I = 2 , I Z  
I F ( B . L T . S S ! J M ( I ) )  GOTO 1 1  



Y3160 B=SSUMi I) 
31?0 !L= I  
3180 11 COtdTINUE 
31Y0 H ( M ?  14)=I.<HULX!(I,L) 
3200  RETURN 
321 0 EM D 
3220C. . . . . PLO'T 
;3 2 3 0 SUBROU'TINE P I - ( 3 ' T ( X , Y , Y H h X , Y M I N , N , I N I i , N ' T O ' T )  
3240 CWIDTH = 70. 
3 2 5 0. IrIMENSION YI-fiEEL(5) , Y  ( 9 )  
3260 CHARACTER H72:t:l ( 721 ,  IBLANI(:f:l .iYAFi'KX:t:l ,HARKI:r:l ,i'lAF;ii:t:l ( 7 )  
3 2 7 0 DATA IBLANK,MARKX,MAREI/" " , " X " , " I " /  
3280  D A T A  ~ ~ A F ; K / I I : I ; I I , I I + I I , N  , I I , IS(II  , w  ) + I ~ I I # I I , ~ I $ I I ~ I I - I I ~ I I ,  I1 / 
3290 IF ( IND)20 ,20 ,1  
3300 1 NCOllNTcO 
::I31 0 ISIGN = O 
3320 ICOUNT-0 
Y3330 SCfi l .E:=(YMCIX-YHIN)/CG!ID'TH 
3 3 4 0 LP!J=-YMIN/SCALE+I,S 
3350 IF(LPO.EO.l!LPO=2 
3360 

I 
IF (LP0)2 ,2 .3  

P 
P 

3370 2 LFO=2 
I 3380 3 DU 1 0  J=1,72 

3390 10 M 7 2 ( J ) = "  " 
3400 YLAPEL( l )=YMIN 
341 0 YLABEL(SI=YMAX 
;3420 YLAEEL(;3)=(YLAliEl_(l  I tY I -ABEL(5)  ) / 2 .  
3430 YLABEL I2 )= (YLABEL( l ) +YLABEI - ( 3 ) ! / 2 .  
3440 YLAEEL(4)=(YLABEL(3l+YLABEL(5))/2. 
3450 WRITE(1 , l lS )  YLAbEL 
3460 WKITE(1,110) 
3470 RETURN 
i3480 20 ICOUNT:=II:OIJNT+l 
3490 IF(X)910,888,910 
3500 888 I S I G N = l  
3510 WKTTE(1, I lO) 
3520 G O  TO 907 
3530 900 WRITE( 1 ,  lOh) 
3540 G O  TO 90? 
3550 907 RE'TURN 
3530 910 D O  930  J:21 ,N 
3570 I F t Y i J )  .I-E.Yi'IIN)GO TO 721  
3580 Z=(Y (J)-YMIN)/SCAI-E. t1.5 
3590 I F ( Z - 1 . ) ? 2 1  ,921 ,920 
3600 920 IF(Z-CWIDTH)92R,928,92!3 
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.;to50 6 C~I..L DISPI.-A( II-IXIH(,J,(~~ 1 r e ~ . ~ j ~ ~ . ( )  
, 4 0 7 0  W E J . - l E ( ? , 1 0 6 )  A , I F I X ( H I J , 1 4 9  
4090 1 0 6  F O E M A T I "  ENTRY F A T T I ~ F t M  A i4 r lL ' iS IS  : ",/, " li'Ui\l T I M I N G  
4 0 9 0  8 " A 1 , 1 3 , "  DAYS COMPARED TO A V E R A G E " )  

1  0  0  T F ! J . L T . 4 )  U R I T E ! 7 , 2 0 0 )  B L O C K  
4 1 1 0  I F ( J . 6 T . 4 )  W R I ' l ' E ( ? , ? i Q )  F L U C E  
4 1 2 0  I F ! S I J , 1  ) . G T . P ) C A L L  D I 1 3 1 ' L R ( I F I X ' ( H I J , ? ) )  ,El -?CII )  
4 1 3 0  I F ! S ( J , l ) . G T . 9 )  W R I I E I f . 2 2 0 )  BLOCK 
4 1 4 0  2 0 0  FORMAT!/ , "  FORECAST " .A1  0, " U S I N G  HEAN PASSI~GI: RA'TE 01' 1 5 0 4 8 "  1 
4 1 5 0  2 1 0  F O R M A T ( / , "  FORECAST ", A1 0, " U S I N G  HEI iN  LEi4I;'FH F'ASSAGE I iA 'TI I "  
4 1 6 0  2 2 0  FORI: lAT(/ . "  FORECAST " , A 1 0 , "  U S I N G  I M S H U A E  RETURN-LAG T I M E  PASSAGE R A T E " )  
4 1 1 0  I ?  HETUKM 
-1 1 6 0  END 
4 1 9 0  S U B R O U T I N E  M A I N  
4 2 0  0 COMMON/ i H ~ 4 0 , 2 0 ) , F ( J 0 , 3 ~ , K B I G ~ S ~ 4 0 ~ ~ )  
4 2 1 0  OHAKACTEK:b10 FLOCK ( 4 )  ,MAHE:t l  ( 4 0 )  
4 2 2 0  D I M E N S I W N  C P (  1 0 0 , 2 )  
4 2 3 0  EXTERMAI- F U H C l  
4 2 4  0  COMMON /SS!1/'T( 'I 0 0  , Y  ( 1 0 0  ) 
4 2 5 0  D I M E N S I O h !  C H T (  100,::!) , C P T 1 1 0 0 , 2 ) r l ~ A Y ( 1 0 0 , 2 )  

I 
4 2 6 0  D I M E N S I O N  P M I 1 6 2 ) , A V G F L 1 1 0 0 )  

P m 4 2 7 0  D I M E N S I O N  N P T S I ? ) , A ( 2 ) , B ( 2 )  
I 4 2 8 0  D I M E N S I O N  F F 1 1 0 0 ) , X X 1 3 ) , X ! J ) , X X . J ~ 4 C ~ 3 ~ 3 0 ) r X J ' r J ( 6 f  f W O R i < ( 2 2 1 )  

4 2 9 0  D I H E N S I O N  I S E T S 1 6 ? ) ,  t l C A T i 6 2 1  
4 3 0 0  D l H E N S I O N  D S A V E ( 6 0 . 2 )  
4 3 1  0 CHARACTER MI lY*8  
4 3 2 0  C A L L  C A L L S S ( ' L 1 N E  1 4 0 1 ' )  
4 3 3 0  I F A S S = 0  
4 3 4 0  ISW=O 
4 3 5 0  CAI-1.- AT'TACH!@a, "AGFCS'TI /PMDATA?l?:" ,  3,O. IS'TA'T, 1 
4 3 6 0  CALL A T T A C H ( 0 4 ,  "AGFC.ST1 /It . ISHORE , R ~ " , ; J , O ,  I S T A T ,  1 
4 3 3 0  30 DO 2 3 0  I P A R T = 1  ,? 
4 3 8 0  I F I I P A R T . E R . 1 )  J = l  
4 3 9 0  I F ! I P A R T . E R . ? )  J = O  
4 4 0 0  TEMP=Q. 0  
4 4 1  0  1.1 
4 4 2 0  5 0  I F (  I P A R T . E Q . 2 )  GO 'TO A 0  
4 4 3 0  R E A D (  0 8 , 2 D O O , E N D = 1 5 0 )  F ~ O , D A ' T E f S E ' T , S ' T k ' T I O E ! , F A T I - I , ' r I ~ ~ E , C f i ' ~ C H ~ X I H K l E X , W ' T , I ~ L  
4 4 4 0  M O = I F I X ! F M O )  
4 4 5 0  2 0 0 0  F O K M A T I 2 X 7 l O F ? . 2 )  
4 4 6 0  GO TO 7 0  
4 4 ? 0  6 0  READ ( 0 4 , 3 0 O O , E N D = 1 8 0 )  # O I D A T E , C P T i I , 2 )  
4 4 8 0  3 0 0 0  FORMAT ( V )  
4 4 9 0  G O  TO 9 0  
45OOC.. . . . GONVER'T CAI-ENDEH DA'I'E TO DA'Y, W n L I i i  FOR JUt.il: AND J U L Y  IJEdI-Y 



4f lOC. . . . . IF  F I R S T  DATE, ASSIGN AS I I A Y  1 
4 5 2 0  7 0  I F ( I F A S S . G T . 0 )  GO TO 9 0  
,4530 IPASS=1 
4 5 4 0 IF(MO.ER.7) GO TO 8 0  
4 5 5 0  IICONU=%IA'TE.-1 .O 
IS 5 6 0 FIRST=DATE 
4 5 7 0  GO T!l 9 0  
4 5 8 0  8 0  BC!lN=lldTE-'I .O 
.4590 IPASS=2 
4 6 0 0  9 0  IF(II"ASS.E!3.2) Gr3 'TO 1 0 0  
4 6 1  OC.. . . . I F  CHAE.IGE FROi? JUNIC T0 JULY.. . 
4 6 2 0  IF(MO.ER.6)  G O  TO 1 0 0  
4 6 3 0  I lUON=FIRST-31.0 
4 5 4 0  IPASS=2 
4 6 5 0  1 0 0  E = I  
4 6 6 0  I F ( M 0 .  E( l .6)  D R Y  i I, IFART )=][rATii-III:Ot.IV 
4 6 7 0 I F ( M 0 .  ER.7) D A Y  ( I, IPART )=DATlf-XICON 
4 b 8 0  I = I + 1  
9 6 9 0  IF ( IPART.ER.2)  GO 7 0  1 7 0  
4700C ..... CALCULATE DAILY MEANS 

I 4 7 1  0 
P 

I F ( I S U . E R . 1 )  G O  TO 120  
u 4 7 2 0  ISW=1 
I 

4 7 3 0  H i J , t ) = D A Y ( I I , l )  
4 7 4 0  I fSAUE(J,1 I = D A Y ( K , I )  
4 7 5 0  H ( J , ' ~ ) = H o  
4 7 6 0  H(,J,J):=DATIZ 
4 7 7 0  1 1 0  SFH=O. 
4 7 8 0  PHI( J)=O. 
4 7 9 0  MARE(J):=" " 
4 8 0 0  G O  TO 130 
4 8 1 0  1 2 0  IF(DSAVE(J,1).NE.DAYIE71jj GO 7'0 1 4 0  
4 8 2 0  1 3 0  FH=FATHITIME 
4 8 3 0  DIN=6000.*CATCH 
4 8 4 0  I F (  SET.GT .O) XINBEX=DIN/FH 
4 8 5 0  P M I ( J ) = P M I I J ) + X I N D I f t :  
4 8 6 0  IF(SET.GT.O.O)  I S E I S ( J ) = I S E T S ( J ) + l  
4 8 7 0  1FISET.ER.O.O) MAAK(J)=":*" 
4 8 8 0  DCAT!J l=DCf iT(J)+CATCH 
4 8 9 0  IF(WT.EO.0.) GO T O  140 
4 9 0 0  SWT=SWT+WT:tXINDEX 
4 9 1 0  SWN=SWN+XIWUEX 
4 9 2 0  1 4 0  IF(FL.EO.O.0) GO TO50 
4 9 3 0  SFL=SFLtFL*XINDEX 
$1040 SFLO-SIzLOtXINDI'IX 
4 9 5 0  GU TO50 



4 9 6 0  1 5 0  ISW=2 
4 9 7 0  1 6 0  C F ' l ' ( J , I ) : = P M I ( J )  
4 9 8 0  IF(SWN.GT.0. )  H (J , lG )=SW' r iSWH 
4 9 9 0  IF (SFLO.GT.0 . )  AVGFL(-J)=SFL/SI -LO 
5 0 0 0  I i ( I S E T S ( J ) . E R . 6 . )  H (J ,19 ) :20 .0  
5 0 1 0  I F I I : ; E T S ( J ) . L ' r . 6 . 1  H ( J , 1 9 ) = 1 . 0  
5 0 2 0  I F ( I S E T S ( J ) . L T . 2 . )  H i . J , 1 9 ) = 2 . 0  
5 0 3 0  1 7 0  J = J + 1  
5 0 4 0  I F ( I P A K ' T . E f l . 2 )  GO 'TO 1 7 1  
SO50 H I J , Z I = H U  
SO60 H (  J13)=DA'TE 
5 0 7 0  H(J. I  ) = n A v r r i , l )  
15080 1 7 1  DSAUE(..J, IF'rriR'I'):=DrlY ( K ,  IF'AR'I') 
5 0 9 9  I F ( I P A R P . E R . 2 )  GO TO 6 0  
5 1  0 0  I F ( I S W . E R . 2 1  GO TO 1 8 0  
5 1 1 0  GO TO 1 1 0  
13120 180 IF( IPAh"T.ER.  1  )J:=J-1 
5 1  3 0  I F (  IPAKT.EO. 1 )  GBIG=J 
5 1  4 0  N P T S ( I F A R T ) = J  
51 5 0  I F ( I F A H T . E R . 2 )  GO TU 1 8 6  

I 
P 5160C. .  . . .CALCULATE CATCHABIL:[ ' l 'Y EY S I Z E  
03 
I 

y j l  7 0  FCSTW=302481 .6546:~(H(iUF"T6('l),18) " ( . -2 .90324 ;7256)  

5 1  8 0  I F I A V G F L ( N F " I ' S i 1 )  .Gl'.O. 1 FCSTL=EXPIAl -O( j (  1 . 3 1 : ~ 0 - 4 6 ) + ( 5 5 : ~ A l - O G ( 1 0 . 0 !  I - (  18.i397'SY:~ALOG(RVGFI-(NF'TS( 1 ) )  1 ) )  
SlYOC.....CALCULATE ACCUMULATIVE NUMBERS 
5 2 0 0  1 8 6  TEMP=O.O 
5 2 1 0  DO 1 9 0  I = l  ,NPT!3(IPAR'T) 
I:: 7 9 ,J,,O TE?lF=TEMP+CFT (I. I P A l i ' l )  
5 2 3 0  C N T ( I , I P A R T ) = T E M P  
5 2 4 0  IF(IF'ART.E!3.1) I i ( l i , 4 ) : = C N T ( I , 1  1 
5 2 5 0  IF( IF 'AK'T.ER.2)  H ( I + N F " T S ( l  ) -NP 'TS(2) ,2O)=CN'T(I ,2 )  
5 2 6 0  H (  I ,P)=FCSTL 
5 ? 7 0  1 9 0  CONTINUE 
5 2 8 0  I F ( I P A R T . I E ~ , ~ . ~ . ~ ~ . ~ I I . N P ~ T S ( ~ ) . I ~ T ~ ~ )  !:0 TO 230 
!3290C.....CALCULATE ACCUMULATIVE PKOPURTIUNS 
5 3 0 0  DO 4 4 0  N = l , N P T S ( I P A H T )  
5 3 1 0  CF'(N, I P A R T ) = C N T ( N , I P A R ' T ) / C N ~ r I N P ' T S ( I B A R T ) ,  I P R R T )  
5 3 2 0  4 4 0  CONTINUE 
5 3 3 0  I X J A C = N P T S ( I P A R T !  
5340C... ..CALCULATE ACCUMULATIVE CURVE 
5 3 5 0  DO 2 2 0  I = l , I X J A C  
5 3 6 0  T (  I )=DSAVE(I,IPART) 
5 3 7 0  Y~J . )=CP( I , : [PAR 'T )  
5 3 8 0  2 2 0  CONTIt4UE 
5 3 9 0  N=2 
5 4 0 0  NS:[G=3 



5 4 1 0  EPS=O.O 
5 4 2 0  DEI-TA=O.O 

5 4 3 0  NAXFN=SOO 
5 4 4 0  1017T=1 
5 4 5 0  X ( 3 ) = . 5  
5 4 6 0  X ( l  ) = - I  .O 
5 4 7 0  I F ( I P A R ' T . l ' _ Q . 2 )  X ( l ) : = . - ' I O .  
5 4 8 0  X x ( l 1 = X ( 1 )  
5 4 9 0  X X ( 2 l = X ( 2 )  
5500 CAI-L Z X S ! j Q i F U N C 1  ? I X , I A C , N t i t S I G ~ I i P S , I ! E I I T A ,  
5 5 1 0  ~ M A X F F J , I Q P T , F A R # , X , S S R , F F , X J A C , I X ~ ~ A C , ~ ~ J ' ~ J ~ W Q R K , I ~ \ ~ F E R , I E R )  
1: c ) 
,.I J 2.0 A ( I P A K T ) = X ( I )  
5 5 3 0  B ( I P A K T ) = X ( 2 )  
5 5 1 0  23Q C O N T I N U E  
I: rc ~ J J O  IF(IPART.EO.2.kNB.NPTrj(3).LT.7) G O  T O 4 0 0  
s ~ ~ o c . . . . . F  I N 11 L A G .r I M E 
1:: c 7 
. J J ,  0 5 U M S A V = 9 9 ? 9 9 9 .  
5 5 5 0 110 2 9 0  I = l  , I4 l2TS!2)  
3570 T L A G = I - 1  
5 6 0 0  SUMzO. 

I 
P 5 6 1 0  DO 280 J:=I, NP'r5 I 2  1 
ul 
I 5 6 2 0  E X =  J 

5 6 3 0  EE=EX+'l'I-CIG 
5 6 1 0  Y ( 1 ) = 1 . / ( 1 . + I t X P ( - ( A ( 1 ) + M t l ) : t : E X ) ) )  
5650 Y ( ? ) = l  . / ( I  . + E , X P ( - ( A ( 2 ) + B ( 2 ! : t : E E )  1 )  
!3660 2 8 0  S U f l = S U M + ( Y ( l ) - Y ( 2 ) ) " 2  
5 6 7 0  S U M = S U M / F L O A T ( N F T S ( U )  
5 6 8 0  I F ( S U M . G E  .SUMSAV) LZIG:=TI..AG-1.8 
5 6 9 0  I F  (SUM. GE. SUMSAV GO 'TO 305 
5 7 0 0  SUMSAV=SUfl  
5 7 1 0  2 9 0  C O N T I N U E  
!v~oc.....F (I r i  I:. c A !; 'r 
5 7 3 0  305 P R I N T , " L R G  T I H E = " ,  LAG,"  D A Y S "  
5 7 4 0  P R I N T ? "  L A G  T I M E  ,=? I1  
5 7 5 0  READ ,LAG 
1'7' 5 , b O  110 3 0 6  I = 1  , N P ' r S ( 2 )  
5 7 7 0  3 0 6  I F ( U S A V E ( 1  ,2) . I~Q.t415TS(1 1 GO T!I 3 1 5  
5 7 8 0  3 1 5  FPT=CNT(I,2)/CNT(NPTS(l~-kAG,f) 
! 5 7 9 0  4 0 0  C O N T I N U E  
5 8 0 0  W R I T E ( 7 , 6 0 0 0 )  
5 8 1 0  C A L L  DA 'T IM(MDY ,Ht4 
5 8 2 0  W H I T E ( 7 , b O l O )  MDY,Hfl 
5 8 3 0  6 0 1 0  FORMAT(A8,F6 .? , "  V E R S I O N " )  
5 8 4 0  W K I T E ( 7 , 6 0 0 0 )  
5 8 5 0  6 0 0 0  FOHtiAT ( "  " 1  



5BbO W R I ' I E  ( 7 , 2 0 0 ) I l z I X ( H ( K B I G , 2 j  y I F I X ( l t i t . ; E I G , 3 )  1 
!3970 2 0 0  FORMAT I "TABLE FORT MOLLEK OFFSHORI: 'TESTI-ISH SOCI<IY'IE SAI-MON 
5 8 8 0  BUATA AN11 ANALYSIS AS OF " , 1 2 , " / " , 1 2 , " / 8 0 " )  
5 8 9 0  U R I T E 1 7 1 6 0 0 0 )  
15900 WRITE ( 7 , 3 0 0 )  
5 9 1 0  3 0 0  FORMAT(28X, "KIJl.II.4ING Mlf Ail IiS'TIi.IA'T!rU DAII-Y PASSAGE ESTli'.rATI:D 
5 9 2 0  8  ACCUM PASSAGE") 
1');930 WRITE(? ,310)  
5 9 4 0  3 1 0  FORMAT(" DATE SETS CATCH INDEX U E I F H T ( L B S )  LENGTN(MM) HETHOD I 
5 9 5 0  S. METHOD :I1 METIiOD I HE'THIID 11" 
5 9 6 0  UO COO N S = l ,  NPTS ( 1 
5770 ICLT=IFI~IFFT:+:CNT(NSJ 1 )  
: ~ 9 8 0  I C C = I F I X ( C N T ( H S , l  ):f:H(b!l:'TS(l 1 , P I )  
! j 9 9 0  IDLT=IFIX(PMIINS):f :FFT) 
4 0 0 0  1 1 I C = I F I X ( F M I ( H S ) : t H ( t i I ~ T S ( 1  1 . 9 ) )  
i j 0 1 0  C A L t  DITjPI-A(IDC ,BI_OCt((1 1 )  
6 0 2 0  CALL DISF'Lki IDL'T, El-QCK(2) ) 

d o 3 0  CALL DISPLA(ICC,BLOCI.;(;311 
4 0 4 0  CALL. D I S Y L A ( I C L T . B L O C K i 4 ) )  
(5050 WHITEi7,4000)IFIXiH(NS,2~),IFIX(IiIHS,3?~~IliE'fSiNS?,IFIX~DCAT(NS)~,I~'iVII(NS.),H(NS,18):fi2.2, 

I 6 0 5 0  B I F I X ( A V G F L ( l ~ S ) ) , ~ E L O C K ( I ) , I = 1 ~ 4 ) I M A R K i N S )  
Cn 
o 6 0 7 0  4 0 0 0  FORMAT(I3,"/",12,I5,I5,1X,F6.2,F8.2P4X,I7,4X,4~AlO,4X~,2X,A1~ 
I 5 0 8 0  9 0 0  CONTINUE 

d o 9 0  CALL DETACH(08, IS, )  
i j t O 0  W H I T E ( 0 7 . 6 0 0 0 )  
6 1 1 0  WRITE(OT,6050)  
6 1 2 0  6 0 5 0  FOKMAT(":F INCLIJDIiS INTIERPOI-ATED VALUE5 I-01i PiISSEll  F I S H I N G  T I H E " )  
61 3 0  WRITE(7 ,6000)  
6 1  40  CALL DISFLA(IFIX(HCNS,9I),BtOCt~(t)) 
4 1 5 0  W K I T E ( J , 5 1 0 0 )  BLOCK(1)  
6 1 6 0  51  0 0  FOFiHA'T ( "PiETHOD I: BASED OH",  A 1  O F "  INSl-iORE RETURNS PER I'ORT iIOLI,ER INDIZX" 
A170 8,/,"CALCULATEP FROM SIZE-CATCHABIL ITY RELATIONSHLP") 
6 1  80 CALL DISFLA1IFIX(FFT),ELOCtI~l)) 
6 1  90 CALL DISPLA(IFIX(H(WS,20))9BLOCE12)) 
6 2 0 0  WRITE(7,5200)iBLOCK~I)~I=t,2)P:[FIX~H(NS,2)),lF:~X~Hit4S,3~~, 
6 2 1 0  c9IFIX(CNT(NS-LAG,l)),IFIX(H(N~S-LAG,2)),IFIX(HiNS~-L~G,3)),I-A~~ 
6 2 2 0  5 2 0 0  FORMAT(/"METHOD 11: EASED ON". AIO,"  INSHORE RETURNS PER INDEX " 
A230 8,/,"CALCULATED FROM ACCUMULATIVE INSHORE R E T U R N  
42.40 S OF " , R 1 0 ? "  SOCKEYE THROUGH",IZ,"/" , I2, 
8 2 5 0  8,  / ,llAHD 'I, 15 , "  ACCUMULATIVE POR'I' HOl-L!iR INDIEX FIJINTSII, 
6 2 4 0  8 "  THROUGH",12,11/",12," WITH LAG TIME OF ", 13,"  DRYS") 
(17230 WRITE(7 ,61@0I  
6 2 8 0  6 1 0 0  FURMAT(/"TOTAL RUN S I Z E  ESTIYATED FROH:",/) 
6 2 9 0  I F  (AVGFL(NS).GT.O. U H I T E ( 7 . 5 3 0 0 )  AiJGI'L(NS)? 
($300 R I F I X ( E X P ~ A L O G ~ 1 . J 1 7 2 2 ~ + ( 8 5 : f i A L O G ( 1 0 . 0 ) ~ ~ - ( 3 0 . 4 ~ 4 3 6 : r : A I ~ O G ~ R V l j F I ~ I N S ) )  1 ) )  



~ 5 3 1 0  WRI ' i ' t<7:6( jg( j )  
6 3 2 9  5300 FOP?!AT ( HULLER FIU~IHI~~!; M E ~ I N  LEIIIGFH 01:'" ,~:.7.3,"=", 11 0," H:ILLI!IN"~ 
h j 3 0  I F I H i i , i 5 , 1 8 !  . G T . O . )  WAITE(7 .5400)  H ( N S , I O ) : + . Z . ? .  
!j 3  4 0 8 I F ~ X ( ~ B ~ 4 Q ; 7 0 . 3 7 ~ : k ( ( H ( p ~ ~ ~ f 8 j : ~ 2 , 2 ) ~ ' ( - 7 . : ! ~ 9 5 Q j )  j 

6350 5 4 0 0  F O R M A T I "  P O R T  HOLLER RUHE?IMG ~ E A E I  !$EIGIIT 0 1 - " , ~ ~ ~ . 2 , " = " , : [ 1 0 . ~ ~  HI/-LION"! 
6 3 x 0  W K I T E i 7 , 6 0 0 0 f  
4 3 7 0 RETURN 
4 3 8 0  E N Ll 

hJP0 SLlEROLlTIiJE FUMCI  IX , i? ,M ,FF )  
h 4 0 0  cun~ iow / s s u / ~ c  1 o a ?  . ~ i  t o o r  
A 4 l G  D I M E N S I O N  XIN?,FF(H) 
&20  D O  5 I = ! , M  
8 4 3 0  5 F F ( I ) = Y I I ) - 1 . 0 ! ( 1  . 0 + E : X F Z ( . - f X ' i l ) + X ( 2 ) : C T i I ) l ? )  
5 4 4 0  F iE lURN 
6 4 5 0  E N iCl 
6 4 6 0  SUBROUTINE D I S P L A  ( N U P I ,  I N B L U U K  1 
44 j70C . .  . . .ENTEES COMMAS I N T O  NUMBIiRS 1-OR I lASY lilrriDI;:E1II-ITY 
6 4 8 0 C .  .... HANDLES idUHBER5 UF T O  C ?  M I L L I U N  - RETURNS R t O  
5 4 9 0 C . .  . . .HANLl tES MEGA ' i IVE  NUiqBERS UP TL3 -9 M I L I - I O N  
(SSOOC.. . . .LARGER, OR L E S S  THAN 1 0 0 0  RETUIII4I:D UNPlirJCESSI-I_D 
A 5 1 0  CHhRACTER:kl  COMMA/", "/.MINUS/"-"I,BLIINI~~~'~ " / ,HOLD/"  " /  

I h520 2 CHhRACTER*10 INBLOCK,OUTPLOCK 
I 6 5 3 0  OUTFL!JCE = BLANK 

(1540 ENCODE ( INBI-DCt:, 1/31 N!Jh 
6 5 5 0  1 0  F O R M A T ! I 1 0 )  
6 5 6 0  IF(t.IUH.1-T. 1000 .AN:tl. f4UM.G.f :-1000) GO 'TO 200  
(4570 I F !  NUM .GE. 1 E + 8  .OR. HUH .LE. - 1  E + Z  1 GO TSl 200 
h 5 8 0  L  = 10  
4 5 9 0  D O  109 1=1,8 
A 6 0 0  L L  = 1 0 - I + 1  
,551 0 CAl..L CIlNCA'T(0U'TBI-O!1K ,L ,INBI-OCI.<,i-L, 1  
652O L = L - 1  
6 6 3 0 IF 'TR  = M O U ( I , 3 )  
6 6 4 0  IF!XPTR.GT.O) G O  TO 100 .  
b 6 5 0  C A L L  COWCA'T(HO1-D. 1  ,INBf-TJCi<?LL.-1 ,1 1 
6 6 6 0  IF (HOLD.EO.BLANE)  GO TO 150 
5 6 7 0  IF iHOL I i .ER . i . ! INUS)  GO TO 5 0  
6580 CALL  CONCA i~OilTEL0CC:~L,(:OMI'IA, I ,  1 )  
h 6 ? 0  L  = L - 1  
A 7 0 0  GD TO 1 0 0  
4 7 1  0  50 C A L L  T:ONCA'T(ClfJ'TBLO!:K ?L . - I  , INEI-!ICE .!-I...-l , t 1 
5 7 2 0  GO TO 1 5 0  
6 7 3 0  1 0 0  CONTINUE 
6 7 4 0  1 5 0  INBLOCK = OLITBLOCI! 
(5750 2 0 0  RETURN 
6 7 6 0  ENU 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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